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Fertilizers 

IN  RELATION  TO  SOILS  AND  CROP  PRODUCTION 

Bt  B.  Habcoubt  and  A.  L.  Gibsok. 


INTRODUCTION. 

On  OTir  compantiTely  new  lands,  and  in  general  farm  practice  where  a 
jadicioua  rotation  of  crops  is  followed,  and  where  grain  is  fed  on  the  farm  and 
the  manure  properly  cared  for,  it  may  not  be  necessary  to  use  commercial  fertilizers ; 
but  where  tiie  natnre  of  the  crops  grown  prevents  rotation,  and  where  very  little 
farmyard  manure  is  produced,  they  may  be  required.  More  and  more  each  year 
it  '8  found  that  the  increased  cost  of  production  and  the  consequent  need  of 
cing  maximum  crops,  and  the  growing  demands  of  the  larger  towns  and 

^  for  garden  and  fruit  products  of  high  quality,  are  causing  market  gardeners 

fruit  growers  to  consider  seriously  the  advisability  of  using  some  form  of 

utilizer.    This  has  created  a  demand  for  information  concerning  these  substances 

which  it  has  not  been  easy  to  fill;  for  experience  has  shown  that  the  farmer  must 

possess  a  wide  knowledge  of  plants,  soils,  and  the  fertilizers  themselves  before  he 

can  properly  use  them. 

To  intelligently  and  economically  use  fertilizers,  it  is  essential  that  the  farmer 
understands  the  needs  of  the  crops,  their  power  to  gather  the  essential  plant  food 
constituents  from  the  soil,  and  the  purpose  of  their  growth,  i.e.,  whether  the 
object  is  to  produce  an  immature  plant  for  early  market,  or  whether  maturity 
is  required.  He  must  also  know  something  about  the  available  supply  of  plant 
food  in  the  soil  and  the  nature  of  the  fertilizer  being  used.  These  fertilizers  are 
expensive,  and  unless  they  are  intelligently  applied  in  conjunction  with  very 
thorough  cultivation  they  will  not  give  their  best  results.  They  cannot  take  the 
place  of  cultivation;  for  they  are  food  materials,  and  can  only  aid  the  growth 
of  the  plant  as  they  are  absorbed  by  the  roots,  and  these  cannot  develop  fuUy  in 
a  poorly  cultivated  soil. 

Because  of  the  wide  variation  in  the  amount  of  available  plant  food  in  soils, 
the  differences  in  the  needs  of  plants,  and  the  necessity  of  tiie  farmer  gaining 
some  definite  information  regarding  the  nature  of  the  fertilizers  he  is  using  and 
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tht  dbct  of  tiMN  vpoo  eroiM  grown,  we  itrpiifly  rocommtnd  thoM  who  ooottmplato 
oiiiig  fertilistn  to  eommenoo  in  a  inull  way  and  prove  for  UtemielTeB  whether 
^  can  or  eaanot  nea  theae  Mubetanoaa  with  profit  The  object  of  thia  bnlletin 
la  tc  point  onViome  of  the  main  featnree  regarding  phuita,  eoila,  and  fertUoen, 
which  ehonld  be  known  in  order  that  the  woriE  may  be  done  intelligently,  and  to 
indicate  briefly  how  experimental  plots  may  b»  arranged  to  ihow  whether  epecial 
fertiliiing  materiala  are  or  are  not  required. 


THE  PLANT. 


Moet  young  plants  start  from  a  seed,  which  contains  an  embryo,  or  germ, 
that  is  extremely  rich  in  albuminoids,  fat,  phoaphates,  and  potash.  The  seed 
alao  contains  a  store  of  food,  in  thci  form  of  stareh,  fat,  etc,  intended  to  nourish 
the  young  plant  until  the  roots  and  leaTCs  ara  sufficiently  dereloped  to  gather 
their  own  supplies.    The  future  health  and  rigor  of  the  plant  will  depend  on: 

(1)  the  amount  of  food  aTailablr  to  the  tiny  rootlets  teiit  out  by  the  young  plant; 

(2)  the  temperature  of  the  soil,  (8)  an  abundance  of  sunshine,  and  (4)  a  sufficient 
supply  of  oxygen.  The  plant  requires  oxygen  for  respiration,  and  it  gives  off 
carbon  dioxide  as  a  result  of  the  oxidation  of  its  food,  that  is,  it  breathee;  it 
gives  off  water  from  ita  leaves,  or  lunge,  it  assimilates  food,  and  't  even  excretes 
waste  material.  In  all  this  it  ia  very  similar  to  the  animal.  But  it  even  goes 
further,  and  ooUeets  its  food  from  the  simple  tubstanoes,  such  aa  carbon  dioxide, 
and  various  toluble  salts  found  in  the  soil,  and  from  these  builds  up  the  complex 
sugars,  starches,  fat,  and  albuminoids  which  are  essential  for  the  life  processes 
of  the  plant  and  which  are  the  only  foods  of  the  aninul.  It  is  subject  to  im- 
provement  by  selection  and  breeding,  aa  is  the  animal,  but,  unlike  the  animal, 
it  is  entirely  dependent  upon  the  supply  of  food  constituents  within  its  re. 
and  it  has  no  way  of  drawing  attention  to  its  wants,  excepting  as  its  appearance 
may  make  them  known  to  the  careful  and  trained  observer.  A  clear  conception 
«f  the  fact  that  an  infant  plant,  like  the  infant  animal,  requires  warmth,  air, 
annshine,  and  an  abundance  of  easily  absorbed  food,  will  greatly  aid  in  under- 
atanding  the  conditions  under  which  it  will  make  the  best  growth. 


Food  of  Plants. 

The  plant's  food  is  derived  from  the  atmosphere  and  from  the  soil.  From 
the  atmosphere  it  gathers  carbon  dioxide  and  oxygen,  and  some  plants,  through 
outside  agencies,  are  able  to  collect  nitrogen.  Nearly  fifty  per  cent,  of  the  dry 
matter  of  a  plant  is  made  up  of  carbon  which  is  entirely  derived  from  the  carbon 
dioxide  of  the  air.  Although  this  compound  forms  but  3  or  4  parts  in  10,000 
parts  of  the  atmosphere,  the  quantity  is  sufficient,  owing  to  the  wind  continually 
bringing  fresh  supplies  to  the  leaves.  Thus  there  is  an  abundance  of  air  around 
the  leaves  of  the  plant,  but,  if  the  soil  is  not  open  and  porous,  there  may  not 
be  enough  in  contact  with  the  roots,  for  it  is  worthy  of  note  that  air  in  the  soil 
in  which  crops  are  growing  is  as  essential  to  the  life  of  plants  as  air  in  the  stable, 
is  to  the  animal  This  ventilation  of  the  soil  is  necessary  to  supply  oxygen 
required  in  germination  of  seed,  to  permit  the  roots  to  live,  for  they,  too,  must 
brelthe,  and  to  supply  this  life-giving  element  to  the  millions  of  little  organisms 
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in  Um  wil  whidi  uv  busy  preparing  volDblc  food  for  the  pUnt  llie  vaniilatioB 
of  the  Mil  if  alao  required  to  mipply  free  Bitiogen  for  the  nee  of  nitrogen-fliiBg 
gtmu,  tad  to  remove  the  eiceee  ot  ctrboi  dioxidi  which  ie  being  oontintully  eet 
Itm  in  the  loU. 

From  the  soil  the  plant  deriTee  nitrogan,  dilefly  in  the  form  of  nitratce,  the 
a«h  rabetancet,  and  water.  Fortunatdy,  althooi^  ten  elemente  are  eji<«<>ntial  for 
the  growth  of  the  plant,  there  are  only  foar  that  particularly  intereet  the  fanner, 
M  the  other  eiz  are  t  oally  found  in  abundance.  Theee  four  are,  nitrogen, 
potaaainm,  i^ioephorua,  and  cakiom.  A  oontinnona  rapply  of  all  the  eaeential  ele- 
mrati  of  plant  growth  ii  abaolntely  neoeeaary;  for,  if  one  conititoent  ia  abeent, 
or  preeent  in  an  inrnfRcient  qoantity,  no  matter  what  amoont  of  the  other 
nntrienti  may  be  arailable,  the  plant  cannot  be  folly  doTeloped.  ConMqnently, 
just  u  a  chain  ia  only  aa  strong  as  its  weakest  link,  so  the  crop-producing  power 
of  a  soil  if  limited  by  the  essential  nutrient  present  in  relatJTely  the  smalleet 
quantity. 

FoKcnoN  or  Plant  Food  Conbtitvents. 


In  the  abaence  of  nitrogtn  the  plant  makes  no  appreciable  growth.  With 
only  a  limited  supply,  the  plant  commences  to  grow  in  a  normal  way,  but  aa 
ioon  aa  the  aTailable  nitrogen  is  used  up,  the  lower  and  smaller  leaves  bq(in 
gradually  to  die  down  from  the  tips  and  all  the  plant's  energy  is  centred  in  one 
or  two  leaves.  Nitrogen  is  one  of  the  main  constituents  of  protein,  whidi  ia 
possibly  the  most  valuable  part  of  a  plant.  It  is  also  a  constituent  of  dilorophyll, 
the  green  coloring  matter  of  plants ;  hence  with  a  limited  supply  of  nitrogen,  the 
leaves  will  Ivve  a  sickly  yellow  color.  Plants  with  large,  well-developed  leaves 
are  not  suffering  for  nitrogen.  An  abundance  of  this  substance  will  produoe  a 
luxuriant  growth  of  leaf  and  stem,  but  it  will  retard  maturity,  and,  with  cereals, 
will  frerr*  -^tly  cause  tbe  crop  to  'lodge."  Therefore,  when  crops  such  as  cereals, 
tomatop  (atoes,  etc.,  are  to  be  matured,  an  over  supply  of  nitrogen  ia  injurioxu; 
but  witu  uie  crops  such  aa  lettuce,  cabbage,  etc.,  which  are  harvested  in  the  green 
condition,  an  abundance  of  nitrogen  will,  other  fertilizing  constituents  being 
present,  tend  to  produce  a  strong  vigorous  growth,  and  give  crispness  or  quality 
to  these  crops. 

Potauium,  or  potash,  as  it  is  commonly  called,  is  one  of  the  most  important 
and  leaat  variable  of  all  the  elements  of  the  ash  of  plcnts.  It  is  quite  evenly 
distributed  throughout  the  leaves,  stem,  and  seed,  and  generally  occurs  in  the 
entire  plant  in  the  largest  proportion  of  any  of  the  essential  ash  constituents. 
The  function  of  potassium  is  apparently  to  aid  in  the  production  and  transporta- 
tion of  the  carbohydrates.  The  flavor  and  color  of  fruits  is  generally  credited 
to  potassium.  I^  fact,  this  element  seems  to  supplement  the  action  of  nitrogen 
by  filling  out  the  framework  established  by  the  latter.  Potash  witti  nitrogen  is 
always  an  important  fert'  izer  with  special  crops  where  the  object  is  to  produce 
sugar,  starch — as  with  sugar  beets  and  potatoes.  It  is  also  apjMtreutly  essential 
for  ibe  formation  of  protein,  and,  thus,  indirectly  aids  in  formation  of  all 
organic  matter. 

PhtufkonUj  in  various  forms  of  combination,  is  found  in  all  parts  of  the  plant, 
but  tends  to  accumulate  in  the  upper  parts  of  the  stem  and  leaves,  and  particularly 
in  the  seed.  Its  function  is  apparently  to  aid  in  the  production  and  transportation 
of  the  protein.    It  also  seems  to  aid  the  assimilation  of  the  other  plant  food 


dtmmU.  An  inaoflhtiMik  rappljr  of  pbotphoru.  acid  always  molto  in  •  poorly 
dartleped  plaat,  and  partioiilariy  in  a  poor  yioid  of  thraalMi  grain.  Nitiofan 
foroM  iMf  and  atom  growth,  and  phoafdiorie  add  haatena  matwity. 

Otkmm,  or  Usm,  ia  a  comtitiient  of  tha  itair  rather  than  tha  aaad,  and 
mmi  to  impart  hardinaaa  to  tha  plant.  It  haa  bacn  noticed  that  toUa  oontainir.g 
an  abondanoa  <d  Una  "nally  prodooa  wall  nonriahad  cropa  that  ara  eapab*a  of 
withatanding  anfavoraM*  climatic  conditiona,  aa  dronth  and  aariy  froats,  bai**? 
than  ara  cropa  not  ao  ««U  auppUad  with  lime.  Tha  exact  function  of  lima  ia 
not  clearly  aaderatood,  bat  it  aeema  to  aid  in  tha  oonatmetion  of  the  cell  walls. 
According  to  MMBa  antboritiaa,  ita  abaanca  ia  felt  in  leaa  time  than  either  potaaaiu. 
or  phoaphoms.  It  ia  daimed  that  a  supply  of  lima  is  Jnst  as  aaaential  to  tha 
plant  in  order  that  it  may  fom  cell  walla  from  sagar  and  starch,  as  it  is  for 
tha  formation  of  bmia  in  animals.  It  alao  has  a  Tery  decided  influence  on  the 
mechanical  omditloB  of  tha  soil,  and  ia  a  liberator  of  plaiat  food,  particularly  potash, 
held  in  insduble  forma  in  the  soil. 

There  can  be  little  doubt  that  a  proper  balance  in  the  supply  of  these  four 
important  plant  nutrienta  has  a  rery  decided  influence  on  tha  nature  of  tha  pUnt 
produced.  Each  haa  ita  own  particular  woric  to  do,  and  tha  abaenoe  or  defldency 
of  any  one  of  i  m  will  cause  the  death  or  the  incomplete  development  of  the 
plant.  Moreover,  .iwy  ara  abaorbed  during  the  early  atagaa  of  growth;  for  a 
cereal  crop  containa  at  the  time  of  full  bloom  nearly  all  the  nitrogen  and  potaah 
whidi  ia  found  in  the  mature  plant ;  the  assimilation  of  phosphoric  acid  continues 
somewhat  later.  It  is  tiius  plain  that  craps  require  a  good  supply  of  these  important 
constituents  of  plant  growth  in  a  readily  aTailable  form  if  they  are  to  make  a 
proper  derelopment 

DlPFEREHCES   IK   FoOD  ReqUIBEMENTS. 


Again,  plants,  like  animals,  differ  rery  much  in  their  requirements  and  in 
their  ability  to  secure  that  which  they  need.  Cereal  crops  contain  much  leaa 
nitrogen  than  legumes,  but  they  iiave  more  difficulty  in  securing  it.  The  autumn 
sown  cereals  have  both  deeper  roots  and  longer  period  of  growth  than  those  aown 
in  the  spring,  and  consequently  are  better  able  to  supply  themselrea  with  the 
necessary  aah  constituents.  The  spring  tillage  for  barley,  oats,  and  garden  crops 
aids  nitrification  in  the  soil,  therefore  these  crops  have  less  difficulty  in  securing 
nitrogen.  Barley,  however,  h&s  a  very  short  period  of  growth  and  is  diallow 
rooted  and  cannot  rustle  for  its  food  to  tlie  same  extent  as  oats.  Com  and  the 
root  crops  are  not  only  spring  aowa,  *-  i.aTe  a  muoh  longer  period  of  growth 
than  the  cereals,  and  will  thus  have  coianuind  of  the  nitrates  produced  during 
the  whole  summer.  They  have  fairly  good  root  derelopment,  but  may  not  always 
secure  all  the  potash  and  phosphoric  acid  required  for  the  production  of  a  full  crop. 

The  striking  characteristic  of  all  the  legumes  is  the  large  amount  of  nitrogen, 
potash,  and  lime  found  in  them.  However,  although  they  contain  fully  twice  as 
much  nitrogen  aa  the  oereala,  because  of  the  power  they  possess  .of  making  usr 
of  the  free  nitrogen  of  the  atmosphere,  they  hare  comparatively  little  difficulty  i  j 
securing  the  required  amount.  On  the  other  hand,  they  hare  difficulty  in 
collecting  potash.  Consequently,  it  may  sometimes  happen  that  legumes  suffer 
for  want  of  this  constituent  on  the  same  soil  that  cereals  would  find  an  abundance. 

It  will  thus  be  seen  that  plants  differ  widely  in  composition,  range  of  root, 
period  of  growth,  and  in  their  ability  to  gather  that  which  they  need  from  the 


•oU.  TImm  tn  facta  which  a  famwr  should  b«  familiar  with  in  order  that  be 
■ay  iattUigtntly  manure  the  toil  and  plan  the  rotation  of  crops  he  wishea  to 
fdllow  in  a  manner  that  will  give  the  be«t  poesihie  results. 


THE  SOIL. 

But  a  knowledge  of  the  ptent  and  iU  requirements  alone  is  not  suA^int 
It  is  Tery  important  that  the  farmer  should  know  something  about  the  constituents 
of  the  soil  and  the  manner  in  which  they  may  be  brought  into  solution. 

Soils  are  formed  from  rock  by  the  pn>l<mged  action  of  water,  frost,  and  air, 
t-ombbed  with  that  of  vegetable  and  animal  life  and  their  prrdncU.  It  is  *^-t 
neceesary  to  go  into  deUila  regarding  the  action  of  these  Tariouk  agencies.  <  « 
sufficient  to  point  out  that  through  their  combined  action,  extending  otci  '^  » 
aands  of  years,  the  rocks  have  been  broken  down  and  their  materials  bk.  or 
leaa  sr,«rated  by  water  into  gravelly,  sandy  and  clayey  soils,  and  all  the  mixtures 
of  these  ao  commonly  i  <and  throughout  the  Province.  In  these  soils  there  is 
practically  all  the  potash  and  phosphoric  acid  that  was  present  in  the  original 
rocks.  They  are  differently  distributed,  as,  for  instance,  clays  are  richer  in 
potash  Jian  sands;  but  the  rocks  are  the  sole  source  of  *he  natural  supply  of  these 
and  all  the  other  ash  constiturats  essential  for  the  growth  of  plants. 

DlAIlTAOE. 

It  must  not  be  forgotten  that  the  soil  is  the  home  of  the  plant,  and  if  the 
plants  are  to  make  good  growth,  the  home  uust  be  congenial.  The  factors  that 
make  it  so  are  an  abundance  of  readily  avaih.ble  food,  water,  air,  and  a  suitable 
temperature.  To  stcure  this  good  drai::age  a  of  pri'  vry  importance.  No  soil 
can  be  vrarm  or  well  aerated  that  is  full  of  water.  1  <  will  the  organisms  that 
bring  about  the  decay  of  the  organic  matter  '  xist  in  ha  soil.  Hence,  good 
drainage  must  precede  all  other  work  in  ei<dRftvorir,g  to  get  the  maximum  results 
from  tihe  soil. 

DeCATIivi)  OrOAVIO  Iii'.TTEB. 

Nitrogen  is  derived  from  the  air  and  is  incorporated  into  the  soil  lately 
by  means  of  plants.  Consequently,  the  natural  richness  of  a  soU  in  nitrogen 
is  almost  entirely  dependent  upon  the  amount  of  decaying  organic  matter  present. 
Through  careless  cultivation,  this  original  supply  of  nitrogen  may  be  depleted; 
or  by  growing  plants,  particularly  legumes,  the  nitro(,en  gatherers,  it  may  be 
increased.  There  is  an  almost  unlimited  supply  of  nitrogep  in  the  atmosphere, 
and  man  has  been  given  the  meang  of  gathering  this  and  incorporating  it  in 
the  land.  As  a  result,  the  amount  of  this  element  in  the  soil,  more  than  any 
other  plant  food  constituent,  is  within  the  control  of  the  farmer.  Moreover,  the 
addition  of  organic  matter  to  a  soil  has  a  ^ery  much  wider  bearing  than  the 
simple  addition  of  nitrogen;  for,  in  its  deca.  the  vegetable  acids  and  the  cartwn 
dioxide  formed  tend  to  bring  the  insoluble  potash  and  phoephoric  acid  into  an 
available  form.  Humus,  which  has  such  a  wonderful  effect  on  the  mechanical 
condition  of  the  soil,  and  which  so  increases  its  water-liolding  capacity,  is  also 
a  product  of  the  decay  of  organic  matter.    In  fact,  the  preseuce  of  an  abundance 
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of  decaying  organic  matter  ia  praciicallj  indiq>eiidable.  It  is  the  aonroe  of 
nitrogen;  tiie  acids  liberated  in  ita  decay  make  arailable  the  important  aah 
materials  which  would  otherwise  be  useless;  it  warms  the  soil;  increases  its 
capacity  to  hold  water  needed  to  dissolve  the  plant  food;  and  improves  its  physical 
condition.  Without  the  presence  of  organic  matter  and  the  associated  germ  life 
and  the  proper  conditions  for  their  action,  a  soil  cannot  produce  its  best  results, 
no  matter  how  rich  it  may  be  in  all  the  essential  constituents  of  plant  growth. 

LlMK. 

Lime  materials  not  only  furnish  calcium,  which  is  essential  for  the  growth 
of  crops,  but  they  have  the  power  of  improving  the  mechanical  condition  of 
both  sands  and  days.  This  they  do  by  binding  the  materials  more  firmly  together. 
In  the  case  of  sands,  lime  thus  renders  them  more  compact  and  improves  their 
water-hdding  power.  With  clays,  the  tenacity  of  which  is  largely  due  to  the 
ffnanoss  of  the  particles,  the  lime  causes  the  fine  particles  to  adhere  to  one  another, 
and  these  aggrq^tions  make  the  soil  act  like  one  composed  of  larger  partides. 
Henoe,  it  improves  the  mechanical  condition,  renders  the  soil  more  easily  cultivated 
and  it  is  better  aerated.  Frost  and  humus  also  improve  the  physical  state  of 
sticky,  impervious  soils;  but  lime  is  possibly  the  most  potent  agenqr,  and  it  is 
certainly  the  ageni^  most  readily  controlled  by  the  farmer. 

Lime  also  corrects,  or  neutralizes,  the  acid  which  naturally  forms  in  soils, 
especially  those  rich  in  decaying  organic  matter.  Experience  and  investigation 
show  that  many  of  the  soils  of  this  Province  are  gradually  being  depleted  of 
their  natural  supply  of  lime,  leaving  them  in  an  acid  or  "sour"  state,  which  is 
detrimental  to  the  development  of  many  crops,  and  very  much  weakens  the  growth 
of  alfalfa,  dover,  or  the  plants  of  the  leguminous  family  in  general 

Lime  materials  are  also  necessary  for  the  useful  and  beneficial  bacteria  and 
other  organisms  of  the  soil.  They  supply  these  organisms  with  the  dement 
caldum,  which  appears  to  be  just  as  essential  a  food  constituent  for  them  as 
it  is  for  the  higher  plants.  Furthermore,  in  improving  the  physical  state  of  the 
soil,  the  lime  produces  good  air  and  moisture  conditions  which  are  so  essential  to 
the  well-being  of  these  organisms  upon  whose  activity  the  avaUability  of  the 
plant  food  in  the  soil  so  largdy  depends.  Thus  it  will  be  seen  that  decaying 
organic  matter  and  lime  are  very  important  constituents  of  soils.  In  fact,  their 
presence  is  fundamental.  Without  these  the  soil  is  practically  useless  no  matter 
how  mudi  other  plant  food  may  be  present  In  one  sense  it  may  ibe  correct  to 
speak  of  the  soil  as  a  reservoir  of  plant  food,  to  be  drawn  on  for  the  growth 
of  successive  crops,  but  it  is  equally  correct  to  regard  i^,  as  a  busy,  complex 
manufacturing  establishment  in  which  all  the  various  parts  must  work  together 
under  proper  conditions  to  bring  the  store  of  plant  food  into  a  form  available  to 
plants.    To  bring  this  about  is  the  object  of  cultivation. 

Losses  of  Plant  Food  by  Leaching. 


These  combined  agencies,  while  benefidal,  are  destructive  unless  means  are 
taken  to  prevent  loss  by  drainage.  They  tend  to  bring  nitrogen,  lime,  magnesia, 
potash,  etc.,  into  a  soluble  form,  which,  unless  taken  up  by  plants,  is  lost  in 
the  drainage  water.  As  proof  of  this,  we  have  the  familiar  fact  that  water  taken 
from  underground  drains  or  from  wells  is  "  hard  "  because  of  the  lime  which  it 


holds  in 'solution.  Consequently,  a  surface  soil  is  generally  poorer  in  lime,  and 
frequently  in  potash,  than  the  subsoil.  The  complete  impoverishment  of  the 
'soil  is  prevented  by  ib»  presence  of  certain  constituents  which  combine  chemically 
with  the  liberated  plant  food  substances,  and  by  the  conserrative  action  of  vegeta- 
tion. The  plant  is  continually  oollectixig  from  the  soil  jmd  subsoil  dissolved  or 
easily  soluble  matter,  storing  these  in  its  tissues,  and  at  its  death  leaving  them 
in  the  surface  soiL  But  even  with  the  best  of  management  there  is  some  plant 
food  leached  from  the  soil. 

However,  according  to  a  well  known  law.  Nature  allows  nothing  to  be  lost, 
and  these  leached-out  materials  are,  through  various  agencies,  at  least  partially, 
made  to  accumulate  in  great  beds  of  limestone,  phosphatic  rock  and  potash  ealts. 
It  is  these  accumulations  orf  past  ages  that  are  to-day  furnishing  the  main  con- 
stituents of  fertilizers.  Who  knows  but  what  the  plant  food  which  is  being 
annually  leached  from  our  fields  will  come  into  use  in  future  ages. 

Losses  of  Pijint  Food  in  Crops. 

But  the  leaching  away  of  plant  food  is  not  the  only  way  in  which  these 
materials  are  lost  from  the  soil.  The  v^etable  and  animal  produce  of  the  land 
are  frequently  consumed  off  the  land  which  reared  them.  A  partial  return  of 
the  plant  food  thus  taken  from  the  soil  is  made  by  the  application  of  farmyard 
manures,  but  the  sale  of  vegetables,  fruit,  grain,  animals,  and  animal  products, 
the  congregating  of  men  in  towns  and  cities,  and  the  difficulty  in  employing 
sewage  with  profit;  and  the  loss  of  fertilizing  constituents  from  farmyard  manure 
before  it  is  applied  to  the  land,  all  tend  to  make  the  return  of  the  manurial  con- 
stituents to  the  soil  incomplete. 

Some  soils  are  naturally  so  rich  in  the  elements  of  plant  food  that  when  the 
crops  are  properly  rotated  and  "catch",  crops  used  to  economize  this  natural 
wealth  of  fertilizing  constituents,  it  may  be  a  long  time  before  the  soil  needs 
special  manures;  but,  if  the  land  is  naturally  poor,  or  injudiciously  cultivated,  or 
if  special  crops  of  like  nature  have  to  be  grown  year  after  year  ion  the  same 
ground,  it  may  soon  need  some  extra  manure. 

On  naturally  poor  soils  it  may  be  necessary  to  make  a  complete  return  of 
all  the  elements  of  plant  food  removed  by  crops;  but  in  most  soils  there  is  an 
abundance  of  some  one  or  more  of  these  elements,  and  a  partial  manuring  will 
consequently  suffice.  With  intensive  farming,  where  thorough  cultivation  is  prac- 
tised, a  good  system  of  rotation  followed,  where  little  grain  is  sold  and  some 
food  is  purchased  in  its  place,  and  every  care  taken  of  the  manure,  the  land  may 
even  gain  in  fertility.  These,  however,  are  not  the  conditions  which  exist  with 
the  gardener  and  fruit  grower,  and  thoy  must  of  neceusity  purchase  manure  of 
some  kind. 


MANURES. 


Manures  may  be  defined  as  anything  that  when  added  to  the  soil  increases 
the  amount  of  available  plant  food  in  a  reasonable  length  of  time.  Generally 
speaking,  they  may  be  divided  mto  two  classes :  general  and  simple  manures. 

The  general  manures  incluc'e  farmyard  manure,  the  various  products  of  the 
abattoirs,  and  substances  of  vegetable  origin.    These  materials  not  only  furnish 
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plant  food,  but  contain  Taiying  qiiautities  of  organic  matter.  The  aimpU  manoret 
rapply  only  one  plant  food  rabatance  and  conatitnte  what  are  generalljr  known' 
aa  the  mineral  fertilizen. 

Fabutabo  Manxibe. 


Farmyard  manure  is  the  most  popular  maniire  on  the  farm.  Its  action  i» 
three-fold:  First,  it  supplies  plant  food;  second,  it  supplies  organic  matter,  the 
importance  of  which  has  been  referred  to  in  a  previous  paragraph;  and,  third,  it 
possibly  serves  as  the  main  source  of  supply  for  the  re-seeding  of  the  soil  with 
those  desirable  organisms  which  bring  about  decay  in  the  soil.  The  composition  of 
farmyard  manure  will  vary  according  to  the  kind  of  animals  contributing  to  it, 
the  quality  of  the  food,  and  the  nature  and  proportion  of  the  material  used  as 
bedding. 

In  the  case  of  a  full  grown  animal  neither  gaining  nor  losing  in  weight,  a 
working  horse  for  instance,  the  quantity  of  nitrogen  and  ash  constituents  voided 
in  the  manure  will  be  nearly  the  same  as  that  in  the  food  consumed.  In  cases 
where  the  animal  is  increasing  in  size,  is  producing  young,  or  furnishing  wool 
or  mill^  the  &mourt  of  nitrogen  and  ash  constituents  in  the  manure  will  be  less 
than  that  in  the  food;  that  is,  it  will  be  in  direct  proportion  to  the  quantity  of 
these  substances  which  has  been  converted  into  animal  increase.  Thus,  with 
fattening  cattle,  sheep  and  with  work  horses  more  than  96  per  cent  of  the  nitrogen 
and  ash  constituents  in  the  food  are  voided  in  the  manure.  The*  pig  retains  a 
larger  proportioni  of  the  nitrogen,  but  no  more  of  the  ash  constituents.  A  milking 
cow  retains  a  stiU  larger  proportion  of  the  nitrogen  and  ash,  but  the  beet  yield 
in  animal  increase  is  obtained  in  the  case  of  a  young  calf,  when  70  per  cent,  of 
the  nitrogen  consumed  is  built  into  new  tissues  of  the  body  and  only  30  per  cent, 
excreted  as  manure. 

The  amount  of  nitrogen  voided  in  the  urine  is  always  greater  than  the 
quantity  contained  in  ihe  solid  excrement,  and  in  the  case  of  tiie  fattening  animals 
it  may  be  three  or  four  times  as  much.  This  will  vary  according  to  the  diet. 
If  the  food  is  nitrogenous  and  easily  digested  a  large  proportion  of  the  nitrogeii 
will  occur  in  the  urine.  If,  on  the  other  hand,  the  food  is  one  imperfectly  digested 
the  nitrogen  in  the  solid  excrement  may  form  a  larger  quantity.  When  horses . 
are  fed  on  poor  hay  the  nitrogen  in  the  solid  excrement  will  somewhat  exceed 
that  contained  in  the  urine,  but  when  grains  or  other  concentrates  are  fed  there 
will  be  a  large  excess  of  nitrogen  in  the  urine. 

The  ash  constituents  are  quite  differently  distributed  in  the  solid  excrement 
and  urine.  In  the  former  is  frequently  found  nearly  all  the  phosphoric  acid  and 
a  greater  part  of  the  lime  and  magnesia,  while  the  urine  contains  a  greater  part 
of  the  potash.  Horse  urine  is  the  exception  to  the  above  rule  as  it  contains  a 
rather  notable  amount  of  lime. 

It  is  evident,  then,  that  if  the  urine  carries  such  a  large  proportion  of  the 
nitrogen  and  pota^  it  should  be  carefully  preserved.  The  simplest  and  easiest 
way  to  aocomplidi  this  is  to  use  plenty  of  bedding  in  the  stall.  In  city  stables 
sawdust  and  other  woody  materials  are  frequently  used,  and  if  dried  are  good 
absorbents.  In  the  coimtry,  straw  is  still  tiie  most  common  absorbent,  but  on 
many  farms  where  peaty  materials  are  plentiful  it  might  be  well  to  use  some  of 
these  dried  substances  to  aid  in  the  absorption,  and  increase  the  amount  of  nitrogen 
in  the  manure. 
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Tbxatvent  of  Mamubb.  The  treatment  of  manure  is  very  important  As 
stated  above,  the  greater  part  of  the  nitrogen  and  potash  are  found  in  the  urine, 
consequently,  if  the  liquid  is  lost  or  tiie  manure  is  washed  with  water  and  the 
washings  are  allowed  to  drain  away,  serious  loss  of  nitrogen  and  potash  will  occur. 
Again,  it  may  also  be  pointed  out  that  nitrogen  in  the  urine  is  largely  in  the  form 
of  urea,  a  compound  that  is  speedily  changed  by  fermentation  into  ammoniuhi 
carbonate.  This  compound  is  volatile,  consequently  loss  of  nitrogen  easily  occurs, 
and  chiefly,  while  the  manure  is  still  in  the  stable.  German  experimenters  have 
pointed  out  that  in  the  case  of  horses  and  cows  the  loss  may  amount  to  30  per 
cent,  of  the  nitrogen  voided  by  the  animal.  The  best  way  to  diminish  this  loss 
is  by  liberal  use  of  bedding  so  as  to  absorb  all  of  the  liquid.  For  this  purpose 
dried  peat  would  be  especially  valuable.  This  material  is  found  in  large  quantities 
in  many  parts  of  the  Province  and  in  many  cases  might  be  very  profitably  used 
as  an  absorbent  in  the  stable. 

Farmyard  manure  readily  undergoes  decomposition ;  the  nature  of  the  pro- 
ducts formed  depend  on  the  amount  of  air  admitted  or  excluded.  If  the  manure 
is  thrown  loosely  into  a  heap  it  becomes  very  hot  and  rapidly  wastes.  The  organic 
matter  in  this  case  is  virtually  burned,  or  is  "firefanged"  as  it  is  commonly 
termed,  and  ammonia  i»  one  of  the  products  lost.  If,  on  the  other  hand,  the 
manure  is  consolidated  and  kept  thoroughly  moist  so  that  air  is  excluded,  the  mass 
ferments  with  but  little  rise  in  temperature,  and  some  nitrogen  gas  is  volatilized. 
The  loss  of  organic  material  will  be  far  less  with  this  kind  of  fermentation  than  in 
the  previous  one,  but  in  both  cases  nitrogen  is  given  off  from  the  manure.  Ex- 
perience proves  that  there  is  the  least  waste  of  manurial  constituents  when  the 
manure  is  preserved  in  a  box  stall.  It  has  been  shown  that  a  quantity  of  food  and 
litter  which  in  a  box  stall  yielded  10  tons  of  manure  containing  108  pounds  of 
nitrogen  yielded  when  carried  daily  to  a  heap  only  7.6  tons,  containing  64  poimds 
of  nitrogen. 

Undoubtedly,  especially  on  heavy  lands,  the  best  returns  from  the  manure 
can  be  got  when  it  is  put  on  the  land  and  at  once  plowed  in.  The  losses  that 
are  inevitable  when  manure  is  stored  would  be  prevented  and  a  gi-eater  amount  of 
organic  matter  added  to  the  soil.  Naturally,  this  is  not  always  possible,  but 
when  the  manure  must  be  kept  it  should  be  made  without  delay  into  a  solid  heap 
or  mass  and  must  not  be  allowed  to  get  dry.  The  practice  is  sometimes  followed 
of  drawing  manure  to  the  field  during  the  winter  months  as  fast  as  it  is  ^ade. 
Provided  the  land  is  not  too  hilly,  or  too  clayey,  this  will  give  good  results.  It 
is  evident,  however,  that  this  method  does  not  prevent  losses,  but  is  recommended 
to  economize  labor.  When  the  manure  is  drawn  to  a  field  id  put  in  a  big  heap 
care  should  be  taken  to  make  the  heap  as  flirm  as  possible,  and,  theoretically,  it 
should  be  covered  with  earth,  but  this  under  our  conditions  of  labor  is  impossible. 

The  returns  from  the  application  of  farmyard  manure  are  not  so  quick  as 
may  be  got  from  certain  forms  of  fertilizers.  This  is  because  the  materials  must 
undergo  decay  before  the  plant  can  use  them,  which  will  take  some  time  in  the 
soil.  The  total  amount  of  the  three  most  important  constituents  in  the  manure 
will  naturally  vary  with  the  conditions ;  which  have  been  mentioned.  The  nitrogen 
will  vary  between  .45  and  .65  per  cent,  or  even  higher  if  produced  by  highly  fed 
animals.  The  amount  of  potash  may  vary  between  .4  to  .8  and  the  i^iosphorie 
acid  from  .2  to  .4.  Thus,  one  ton  of  farmyard  manure  will  contain  from  9  to 
13  or  14  poimds  of  nitrogen,  8  to  16  pounds  of  potash,  and  4  to  8  of  phoq>horic 
acid.    Possibly  a  good  figure  to  carry  in  mind  would  be  that  one  ton  of  manure 
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CTPt4^<n«  10  ponndi  of  nitrogen,  10  pounds  of  potash  and  6  pounds  of  pho^horio ' 
add. 

Experianoe  diows  that  no  nununs  can  quite  take  the  place  of  the  fannyard 
uMiure.  li  is  Irhat  may  be  qK>kiai  of  u  the  natural  retam  to  the  soil  of  tiM 
conatitnents  takm  from  it  AU  other  substances  are  in  a  sense  supplements, 
materials  added  to  make  good  some  special  deficiency  in  the  soil,  or  to  supply 
some  plant  food  OMistituent  particularly  required  by  the  crop  to  be  grown.  Hecw, 
the  care  and  treatment  of  the  farmyard  manure  is  fnndamentid  in  all  good 
agriculture. 

OUAVO. 

Quano  is  the  dried  dung  of  sea  birds,  together  with  portions  of  their  feathers, 
bones  and  the  refuse  of  their  food.  This  material  accumulates  <m  islands  or 
near  the  coas^in  tropical  climates.  The  chief  jdeposits  have  been  found  in  North 
and  South  America,  i  Africa,  Australia,  the  West  Indies  and  Islands  of  the  Fadfio 
Some  of  the  original  deposits  are  now  exhausted.  Where  the  deposits  of  One  lo 
k£7e  been  got  from  rainless  districts,  or  at  least,  where  they  hare  not  been  sub- 
jected  to  the  leaching  action  of  water,  they  are  rich  in  nitrogen  and  may  contali 
from  7  to  11  per  cent,  of  nitrogen  and  6  to  16  per  cent  of  phosphoric  add.  Where 
they  have  been  subjected  to  a  leaching  action,  the  amount  of  nitrogen  is  very 
much  reduced,  and  as  the  phosphates  are  not  soluble,  these  materials  haTe  increased 
in  proportion.  This  makes  the  diief  difference  between  the  two  forms  of  guanos 
that  are  bron^  into  the  country.  There  is,  however,  comparatiTcly  little  of 
this  materia)  hroug^t  into  Ontario,  as  most  of  the  small  supply  which  now  remains 
is  taken  to  Uie  ilBnropean  conntriea. 

One  feature  that  has  lent  Tslue  to  the  guanos  is  that  the  nitrogen  is  largely 
in  the  amide  and  ammoniacal  condition  and  is  thus  very  quickly  brought  into  an 
available  condition.    In  this  respect  it  stands  next  to  the  nitrates. 

Dbied  Blood. 

Dried  blood  from  our  large  slaughter  houses  is  frequently  used  as  a  manure. 
It  is  OM  of  the  richest  of  the  organic  nitrogenous  materials  in  nitrogen  and  it  is 
one  of  the  best  since  its  physical  character  is  such  as  to  permit  of  its  very  rapid 
decay  in  the  soil  during  the  growing  season.  It  contains  9  to  18  per  cent,  of 
nitrogen  and  a  small  amount  of  pho^oric  acid.  Dried  blood  is  frequently 
applied  along  vrith  nitrate  of  soda  when  a  fairly  large  continuous  supply  of 
the  nitrogen  is  wanted  throughout  the  growing  season. 

>  Dbied  Msat  Meai.9,  ob  Mbat  Ouano. 


This  material  is  another  source  of  high  grade  organic  nitrogen  and  .consists 
of  meat  scraps,  or  of  nitrogenous  materials  from  the  slaughter  houses.  When 
relatively  pure  it  contains  from  13  to  14  per  cent,  of  nitrogen  and  thus  compares 
favorably  with  blood. 

BONBS.  t. 

Bones  form  a  very  important  manure,  particularly  on  soils  which  show  a 
deficiency  of  phosphoric  acid  or  for  crops  that  require  considerable  quantities 
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of  thii  oonstitoent  They  are  valuable  as  they  contain  nitrogen  and  phoephorie 
add.  Oround  raw  uonn  imay  contain  about  30  per  cent  of  organic  matter  with 
pahape  3  to  4  per  cent  of  nitrogen  and  about  SO  per  cent  of  phoephorie  add. 
Bmw  boneei,  however,  also  contain  considerable  fat.  This  ingredient  is  objection- 
able since  it  hinders  the  decompodtion  of  the  organic  matter  after  the  bones 
are  applied  to  the  soil,  and  it  also  renders  it  practically  imporaible  to  reduce  the 
bones  to  a  finely  divided  oondHion  before  applying.  For  this  reason,  and 
also  in  order  to  extract  gelatine,  ihey  are  submitted  to  the  action  of  steam  under 
pressure  and  thus  robbed  of  their  fat  and  tcane  'of  the  gelatine  and  brought  into 
a  condition  to  be  easily  reduced  to  a  fine  state.  This  steamed  bone  meal  will 
contain  1  or  2  per  cent  or  under  some  methods  of  extraction  even  more,  nitrogen, 
with  from  20  to  25  per  cent  of  phosphoric 'add.  The  phosphoric  add  is  chiefly 
in  the  form  of  tri-calcic  phosphate,  which  is  insoluble  in  water;  consequently, 
the  finer  the  bones  are  ground  the  more  rapidly  the  material  will  come  into 
solution  in  the  soil.  Bones  are  particularly  valuable  for  their  phosphoric  add, 
and  are  usually  dassed  as  a  phosphatic  manure. 


Tankaos. 

Tankage  is  a  nitrogenous  product  and  consists  chiefly  of  dried  animal  wastes 
from  daughter  houses.  It  varies  somewhat  in  composition  since  it  indudes  other- 
wise unsahble  parts  of  the  carcass,  as  bones,  flesh,  hair,  hoof,  horn, 'etc.  The 
keratine  substances  do  not  decompose  readily  in  the  soil,  consequently,  iHiile 
tankage  may  be  approximatdy  as  rich  in  nitrogen  as  dried  blood  and  meat  meals,, 
it  is  not  so  ivaluable  because  it  does  not  give  as  quick  returns.  It  usually  contains, 
a  varying  quantity  of  phosphoric  add. 

Fish  MANtBS. 

The  bodies  of  fish  are  highly  nitrogenous  and  their  bones  contain  large 
quantities  of  phosphates.  Sometimes  the  refuse  from  the  fi/>h  canneries  is  incor- 
porated in  these  fish  manures.  In  general,  the  most  'Objectionable  feature  to 
them  is  the  oil  which  they  contain,  as  this  hinders  the  fermentation  and  decay  of 
the  materials  by  repelling  the'vrater. 

Naturally,  this  manure  varies  widely  in  composition.  American  dried  fish 
reiuse  is  said  to  contain  about  7  per  cent,  of  nitrogen  and  about  the 'same  «  -.'int 
r.i  phosphoric  add. 

Yeobtablb  Bbfitsb. 

Certain  forms  of  v^etable  refuse,  as  oil  cakes,  husks,  etc.,  which  are  left 
after  the  oil  is  extracted  from  certain  seeds  are  sometimes  used  as  a  fertiliser. 
These  materials  are  frequently  highly  nitrogenous  and  contain  a  oondderable 
quantity  of  phosphates  and  potash.  Some  of  them  decompose  slowly  in  the  soil 
and  are  net  quick  acting  manures.  These  materials  are  usually  used  as  cattle 
feeds,  but  in  some  cases  owing  to  the  presence  in  the  seed  of  poisonous  or  unpalat- 
able substances,  they  are  used  in  the  making  up  of  certain  forms  of  fertiUans. 
They  may  contain  as  much  as  6  per  cent  of  nitrogen,  1  to  2  per  cent  of  potMli 
and  2  to  3  per  cent  of  phosphoric  acid. 
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SlMPU  OB  MlVBRAL  HakUBU. 

B«aiclM  the  orguiic  materials  which  have  been  discuHed,  we  have  a  namber 
of  other  anbatancM,  generally  of  mineral  or  artificial  origin,  which  are  employed 
as  fertUiaers.    These  may  be  divided  into  nitrogenous,  phosphatic  and  potassic. 

Many  of  the  organic  materials  already  described  contain  variable  quantities 
of  the  chief  manurial  substances,  but  those  about  to  be  dealt  ^th  are  as  a  rule 
intended  to  supply  only  one  important  element  of  plant  food.  Their  use  makes  it 
possible  for  the  farmer  to  apply  one  or  more  elements  of  plant  food  that  may 
be  necessary  on  his  farm,  and  thus  obviates  the  need  of  purchasing  other  elements 
which  he  may  not  require. 


NITROGENOUS  FERTILIZEHS. 

Although  four-fifths  of  the  atmosphere  is  nitrogen  and  thousands  of  pounds 
of  this  element  are  over  every  acre  of  land,  it  is  the  most  costly  plant  food 
substance.  As  has  been  pointed  out,  the  growing  of  leguminous  plants  makes  it 
possible  for  the  farmer  to  gatiier  some  of  this  immense  supply.  Heitce,  the  more 
the  leguminous  crops  are  introduced  into  the  rotation,  the  more  this  free  nitrogen 
is  incorporated  into  the  soil.  Through  this  agency  the  soil  may  be  enriched  in 
nitrogen,  and  every  effort  ought  to  be  made  to  gather  some  atmospheric  nitrogen 
and  thereby  reduce  the  amount  that  has  to  be  provided  from  other  sources. 

The  most  important  nitrogenous  fertilizers  are:  nitrate  of  soda,  sulphate  of 
ammonia,  and  calcium  cyanamid.  These  are  all  soluble  in  water,  and  should 
be  Hsed  as  a  direct  food  to  the  plant  and  not  to  build  up  a  reserve  in  the  soil. 

NiTBATs  OF  Soda. 

Sodium  nitrate  (nitrate  of  soda,  Chili  saltpetre)  occurs  in  enormous  deposits 
in  Peru  and  Chili.  It  is  found  in  rainless  districts  and  comparatively  near  the 
surface.  The  raw  material  is  found  beneath  a  covering  of  sand,  gypsum,  clay 
and  gravel,  whidi  is  usually  removed  with  the  aid  of  gunpowder.  The  crude 
material  thus  exposed  varies  from  a  few  inches  to  12  feet  in  thickness  and  is 
broken  up  and  carried  to  :he  refinery  where  it  is  purified  by  crystallization. 
The  material  is  then  put  up  in  sackd  containing  200  pounds  and  in  this  form 
is  shipped  to  all  parts  of  the  world.  The  product  supplied  for  agricultural 
purposes  contains  approximately  95  per  cent,  of  real  sodium  nitrate  and  conse- 
quently yields  ..bout  16.6  per  cent,  of  nitrogen.  It  is  extremely  soluble  and 
diffusible  and  is  at  once  avaikble  to  plants,  hence  the  greater  part  should  be 
applied  when  the  crop  is  sufficiently  grown  to  be  capable  of  assimilating  it 
otherwise  since  it  is  not  retained  by  any  constituent  of  the  soil,  considerable  loss 
in  drainage  may  occur. 

Ammonium  Sulphate. 

When  organic  nitrogenous  substances  are  submitted  to  destructive  distillation, 
that  is,  heated  strongly  without  access  of  air,  the  nitrogen  which  they  contain 
is  to  a  large  extent  expelled  as  ammonia.  Therefore,  when  coal  is  heated  by 
destructive  distillation  in  the  preparation  of  coal  gas  the  nitrogen  which  it  con- 
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tftim  u  vaporiied  in  the  foim  of  ammonit.  Anunoiia  U  also  got  in  the  tame 
way  from  coke  ovena,  and  to  lome  extent  in  the  preparation  of  producer  gas 
and  water  gaa.  The  anunonia  thus  secured  is  passed  into  sulphuric  acid  and 
ammonium  sulphate  is  formed.  This  crude  material  is  then  more  or  less  purified 
and  sold  under  the  name  of  "  Ammonium  Sulphate."  In  the  form  in  which  it 
is  used  as  a  fertilizer  it  usually  contains  about  20  per  cent,  of  nitrogen. 

Ammonium  sulphate  is  not  so  quick  in  its  action  as  nitrate  of  soda,  because 
it  has  to  undergo  nitrification,  or  change  into  nitrates,  before  it  can  be  absorbed. 
The  presence  of  calcium  carbonate  is  essential  for  this  change,  consequently,  it 
should  not  be  applied  to  soils  deficient  in  lime,  and  furthermore,  its  use  is 
^always  associated  with  a  rapid  depletion  of  the  soil  in  lime.  Nitrate  of  soda 
is  best  applied  in  several  small  dressings  during  ♦he  growth  of  the  plant,  whereas 
ammonium  sulphate  may  be  applied  at  once,  even  before  the  crop  is  sown,  without 
fear  of  loss,  because  in  various  ways  it  is  retained  by  the  soil.  The  usual  quanti- 
ties of  either  of  these  materials  applied  is  from  100  to  200  pounds  to  the  acre, 
but  with  such  crops  as  mangels  and  potatoes  and  many  garden  crops  larger 
quantities  may  be  used. 

Caicwu  Gtakahid. 

Calcium  cyanamid  is  one  of  the  newer  forms  of  nitrogenous  manures.  It 
is  prepared  by  heating  calcium  carbide  to  a  very  high  temperature  by  electricity 
and  passing  the  nitrogen  of  the  air  over  it  The  resulting  compound  is  some- 
what bluish  black  in  color  and  contains  about  15  per  cent  of  nitrogen.  It  also 
contains  calcium  equivalent  to  70  per  cent,  of  sUked  lime.  Many  of  its  former 
disaJvant^s  are  being  overcome  and  it  will  doubtless  become  one  of  the  most 
valuable  of  our  nitrogenous  manures.  At  present  it  is  used  principally  as  a 
constituent  of  mixed  fertilizer. 


Calcium  Niteate. 

Calcium  nitrate  is  another  of  the  newer  products  in  which  the  nitro<ren 
of  the  atmosphere  is  put  into  a  commercial  form.  Little  or  none  of  this  com- 
pound has  been  used  in  this  country,  although  it  is  becoming  a  somewhat  common 
product  of  commerce  in  some  parts  of  Europe. 

NlTEOQEN  IN  TH«   OrOANIC   PoBM. 

Considerable  difference  of  opinion  exists  as  to  the  value  of  jjrganie  nitrogen. 
From  a  purely  plant  food  standpoint  organic  nitrogen  has  no  higher  value  than 
the  available  nitrate  nitrogen,  since  it  must  be  changed  into  the  nitrate  condition 
before  it  can  be  assimilated  by  the  plant  The  value  of  organic  nitrogen  as  a 
plant  food  compared  with  quickly  available  forms  lies  in  the  fact  that  as  it 
gradually  det^'-ooses,  it  forms  a  gradual  supply  of  available  nitrogen  to  the 
growing  plant  orer  a  long  period.  It  should  be  remembered,  however,  that  many 
organic  nitrogenous  manures  are  so  complex  that  their  decomposition  is  extremely 
difficult  and  they  are  of  litUe  service  to  increase  the  crop  yield.  Among  these 
slowly  available  nitrogenous  substances  may  be  mentioned  rags,  hair,  skin  horn 
crushed  hoofs  and  leather.  Of  the  more  valuable  and  easily  rendered  available 
forms  of  organic  nitrogen  may  be  mentioned  feeding  cake  refuse  such  as  rape 
cake,  dned  blood,  and  tankage.    The  value  of  organic  material  in  improving  the 
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pbjuctl  Mtuit  of  aoiU  it  a  well  eataUidied  fMt>  but  to  Imj  luge  quntitiM  of 
nitroganow  wganlo  fertiliier  •■  »  aonroe  of  or^tnic  matter  to  the  mII  oumot 
be  conddered  ecowniiical.  Fin  .jtrd  manore  ia  a  cheap  looroe  of  organic  matter, 
but  where  it  cannot  be  prodaced  ite  place  maj  be  taken  by  growing  a  catch  erop 
of  ry^  mnatard  or  doTer  ready  to  be  ptowed  nnder  aa  green  manure. 

In  brief,  we  may  uy  regarding  the  three  forms  of  nitrogen  that  if  during  a 
rotation  a  quick  reenlt  ii  needed  within  one  aeawn  a  nipply  of  nitrate  and 
ammonia  nitrogen  will  be  most  effective.  On  the  other  hand,  if  the  effect  of  the 
manure  ia  required  only  after  considerable  time  and  then  a  gradual  supply  ia 
needed,  organic  nitrogen  would  be  meet  suitable. 


PHOSPHATIC  MANUBES. 

Several  materials  are  used  as  a  source  of  phoaphoric  acid.  Chief  of  these 
are  superfdioephate,  bone  meal,  ground  rock  phoaphate,  and  bade  alag.  The  bone 
meal  has  been  referred  to  under  organic  manurea  and  need  not  be  discussed  here. 

Grouxd  Rock  Phosphai;^. 

This  material  differs  from  those  of  animal  origin  mainly  in  the  fact  that 
it  is  not  combined  with  organic  matter  and.ia  more  dense  and  compact  in  its 
structure.  TSie  phoBi*ate  is  got  in  South  Carolina,  Florida,  Tennessee  and  acme 
of  the  Eastern  Provinces  of  Canada.  It  varies  in  composition,  but  contains  from 
25  to  even  40  per  cent,  of  phosphoric  acid  (P,0,).  The  phosphoric  add  in  this 
material  is  in  the  form  of  t^e  tricalcic  phosphate,  and  therefore  insoluble  in 
water,  is  very  elowly  rendered  available.  Fine  grinding  is  the  means  used 
to  increase  the  solubility.  Dependence  is  placed  upon  the  acids  formed  by  the 
decaying  organic  matter  to  bring  this  material  into  solution. 

Basio  Slao. 

Basic  slag,  or  Thomas  phosphate,  is  a  very  finely  ground,  heavy  black  powder. 
It  is  a  by-product  in  the  manufacture  of  steel  from  iron  and  contains  from  12 
to  20  per  cent,  of  phosphoric  acid  (PA)-  The  avaUability  of  the  phosphoric 
acid  in  the  crude  basic  slag  varies  greatly,  even  as  much  as  from  20  to  nearly 
100  per  ^nt.  Consequently,  care  must  be  exereised  in  the  selection  of  the  ma- 
terial thu.  .  to  be  prepared  for  use  as  a  fertilizer.  The  better  forma  on  the 
market  contain  from  about  11  to  13  per  "nt.  of  available  phosphoric  add.  This 
is  in  the  form  of  tetra-calcic  phosphate,  which  appears  to  be  more  soluble  under 
soil  conditions  than  the  tri-calcic  phosphate.  The  standard  for  fineness  is  that 
80  per  cent  of  the- material  should  pass  through  a  sieve  with  10,000  openings  to 
the  square  inch.  ' 

Sdfkhphosfhatb  ob  Agio  Phosphate. 

Yean  ago,  when  phosphoric  acid  was  recognized  as  an  essential  plant  food 
constituent,  bone  meal  was  the  chief  source  of  this  materid.  To  increase  ita 
availabili^  the  bones  were  ground  to  a  very  fine  powder,  but  even  this  did  not 
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make  it  ^pikk  cnoogh  in  ita  tction.  To  inprovc  it  in  this  nqwct  a  method 
WM  introdnoad  wbcnbj  the  moat  of  the  inadnble  tri-caldc  phoaphate  of  bone  wm 
ccmTerted  into  aoIaUe  mooo-calcic  phoq>hata.  Thia  wu  Moompliahod  by  treat- 
ment with  anlphnrie  acid  and  the  product  became  knoim  aa  aaperphoaphate  or 
acid  phoaphate.  Oradoally  the  cheaper  rock  phoaphate  ha«  replaced  the  bme 
meal  in  the  preparation  of  tiie  add  phoap>.ata^  nntU  to-day  comparatiTdy  little 
of  the  bone  meal  ia  being  uaed  for  this  pn'poae.  The  bone  in  the  finely  ground 
condition  ia  reaUy  too  Talnable  applied  direct  to  be  naed  in  thia  way,  eapeciaUy 
as  the  tri-caldc  phoaphaite  of  the  rock  material  treated  with  the  a«lphuric  add 
forma  jnat  aa  arailable  a  form  of  plant  food  as  would  be  got  from  the  bonea.  Most 
of  the  anperphoaphatea  on  the  market  contain  abont  14  to  16  per  cent,  available 
phosphoric  add.  The  chief  advantage  of  this  material  over  the  undissolved  forms 
is  that  the  phosphoric  acid  is  quickly  available.  Basic  slag  cannot  be  used  for 
this  purpose  becauae  it  contains  a  large  amount  of  iron,  and  under  the  treatment 
wito  sulphuric  add  phosphoric  acid  would  be  converted  into  the  iron  phosphate, 
which  would  be  mudi  more  insoluble  than  in  the  form  in  which  it  was  originally 
held.  The  ground  bone  and  basic  slag  are  not  quick  enou^  in  thdr  action  to  fully 
meet  the  needa  of  quick  growing  crops,  but  may  be  uaed  with  aueh  cropa  aa  grow 
througjj  long  perioda,  aa  meadows,  orchards,  vineyards,  etc.  The  rock  phoaph^ 
will  be  still  dower  in  its  action,  and  should  be  applied  to  soils  that  are  i  ../ 
rich  in  organic  matter,  because  under  these  conditions  the  phosphoric  add  may 
be  brought  into  solution  by  the  adds  which  are  formed  in  the  decay  of  the  organic 
matter.  Basic  slag  should  also  be  applied  to  soils  rich  in  organic  matter,  or  even 
to  those  ^hich  have  a  tendency  towards  sourness,  as  it  contains  a  considerable 
amount  of  lime. 

Superphosphate,  on  tiie  other  hand,  should  never  be  applied  to  soils  that  are 
incHned  to  be  sour,  because  it  is  of  an  acid  nature.  The  chief  advantage  of  the 
anperphosphate  over  the  other  forms  is  that  it  contains  soluble  phosphate  which 
dissolves  on  being  placed  in  the  soil,  and  is  thus  more  evenly  distributed  through 
the  ground  than  can  be  done  by  mechanical  distribution.  In  a  longer  or  shorter 
time  it  is  reverted  to  the  insoluble  form  in  which  it  was  originally,  but  in  the 
meantime  it  has  become  so  distributed  through  the  ground  that  the  roots  can  come 
more  in  contact  with  it  and  it  is  better  absorbed. 


} 


POTASH   MANUBES. 
» 

Until  the  d?sooveiy  of  the  potash  mines  in  Germany  in  1860,  wood  ashes 
were  the  diief  source  of  thia  constituent  as  a  fertilizer.  To-day,  pradically  all 
potash  salts  uaed  in  the  world  comes  from  the  famous  mines  in  Germany.  It 
is  placed  on  the  market  in  a  variety  of  forms,  but  the  chief  materials  that  reach 
thia  country  are  kainite,  muriate  of  potaah  and  sulphate  of  potash. 

The  htinitt  is  a  crude  salt  containing  about  12.6  per  cent  of  actual  potaah, 
which  18  largely  in  the  form  of  the  sulphate.    Aloi^  with  it,  however,  there  ai»- 
large  quantities  of  ordinary  salt  and  small  percentages  of  chloride  and  sulphate 
of  magneuum.    Freight  rates  make  it  almost  prohibitive  to  bring  this  product 
inland. 


w 

Wood  Abhm. 

Ww  1  MhM  an  tTdlablc  u  a  Mmrot  of  potMh  and  pnrionf  to  tht  opanisg 
of  tbt  potaah  niiut  in  Oanoaay  w«n  Ttry  modi  Maght  afttr.  Good  wnlwchad 
adiM'dMmld  oontain  at  kart  6  or  6  par  oant  of  potaih  and  hem  1.6  to  S  par 
cant  of  phoapliorie  add  (PA).  Tha  potaah  b  an  aioallant  form  to  aarra  aa 
a  idant  food  and  ia  immadiataly  availabla.  Valuing  tha  potaah  at  8  canta  par 
poiind,  whidi  ia  about  tha  ooat  of  it  in  anli^ta  of  potaah,  wood  aahaa  ara  wcrth 
U  to  80  oenta  par  hnndrad,  or  $8  or  |8  par  ton  for  tha  potaah  alona.  But  thay 
alao  oontain  Mine  phoaphoric  add,  and  t8  to  80  par  cant  of  tha  whola  af  tha 
material  ia  carbonate  of  lime. 

Leached  aahea  ara  aahaa  that  hare  been  ezpoaed  to  the  weather  and  utudly 
have  loat  all  bnt  about  one-half  of  one  per  cent,  of  their  potaah.  The  phoaphoric 
add  and  lima,  however,  remain  unchanged. 

MusuTi  or  P0TA8H. 

Muriate  of  potaah  or  potaaaium  chloride  ia  more  generally  uted  than  any  of  the 
other  potaaaium  lalta.  It  variea  somewhat  in  compoaitioa  according  to  the  method 
of  manufacture,  but  the  product  moat  commonly  met  with  in  thia  .country  contains 
about  60  per  cent  of  actual  potaah.  The  chi^  impuritiea  are  common  salt,  and 
certain  insoluble  matters  whidi  are  not  injurious.  AH  the  potash  in  this  material 
ia  immediately  available. 

BvLPKATi  or  Potash. 

This  salt  is  usually  from  90  to  96  per  cent,  pure  and  therefore  contains  an 
equivalent  of  from  48  to  51  per  cent,  of  actual  potash.  It  is  preferable  to  the 
muriate  for  certaia  crops.  Thus,  the  muriate  is  not  recommended  for  potatoes, 
sugar  beets,  and  tobacco.  The  sulphate,  however,  coats  from  $7.00  to  $10.00  per 
ton  more  than  the  muriate.  Possibly  if  the  muriate  of  potash  were  applied  some 
time  before  planting  the  ill  effects  attributed  to  this  material  might  be  overcome. 
The  potash  manures  may  be  applied  somef  tima  previoiu  to  the  seeding  or  planting, 
but  should  not  be  plowed  ^own.  They  react  with  other  compounds  in  the  soil 
and  are  fixed  or  so  firmly  .held  by  the  soil  constituents  that  there  is  no  fear  of 
heavy  loss  by  leaching.  Earl7  applications  give  the  material  a  chance  to  become 
diifused  through  the  ground  so  that  it  can  come  in  contact  with  the  roots  as  they 
spread  themselves  throughout  the  soil. 


LIME. 

The  chief  forms  in  which  lime  is  used  to-day  are:  quick  lime,  carbonate  of 
Imie  and  marl.  Hydrated  lime  is  slaked  lime  screened  and  is  too  expensive  to 
use  for  linung  soils.  Air-slaked  lime  is  a  mixture  of  slaked  lime  and  carbonate 
of  lime.  The  amount  of  the  latter  substance  present  is  dependent  upon  the  length 
of  time  the  lime  has  been  exposed. 


If 

Quick  Lna. 

Quick  lime,  or  fraah  bnrnt  lijn«,  it  mom  aciiv*  than  th«  ctrbonate  tad, 
poMiUy,  wbtn  than  u  a  gmt  d«al  of  add  to  ntntnliw,  it  maj  be  prafanbla 
to  tha  odiar  forma.  It  haatau  the  decay  of  the  organic  matter.  On  deep  iwamp 
idli  thij  may  be  a  decided  advantage,  bat  on  light  arable  wU  it  may  be  a  di*. 
adTantage^  Unleae  there  U  a  large  amount  of  acid  to  neutraliae,  it  should  not 
be  applied  at  beaTier  appUcationa  than  about  a  ton  per  acre.  Thia  may  be  dropped 
m  heaps  mi  the  Held  at  conTenient  diatanoea  for  ipreadiug,  coTered  with  a  Uttle 
Nfl  and  aUoved  to  tlake,  and  then  apread  with  a  ihoTeL  It  thnuld  not  U  plowed 
down  but  thoroughly  worked  into  the  soil  by  surface  cultiration. 

"AowccLnmAi.  LiMi"  01  Mabl  AKD  Cabbonati  of  LiMl. 

Marl  is  a  natural  deposit  of  a  more  or  iess  impure  form  of  carbonate  of  lime 
and  may,  or  may  not,  contoin  traces  of  phoephoric  acid.  The  chief  marl  beds  in 
this  Province  are  associated  with  the  swamp  lands.  The  carbonate  of  lime,  or 
Agricultural  hme"  is  simply  limestone  rock  reduced  to  a  fine  powder. 

There  are  two  forms  of  limestone  in  this  Province.  One  is  nearly  pure  car- 
bonate of  lime,  while  in  the  other  a  part  of  the  carbonate  of  lime  is  replaced  by 
carbonate  of  magnesia.  Some  agricultural  authoritiee  have  discouragod  the  use 
of  this  latter  form,  contending  that  the  magnesium  was  harmful.  The  majori^ 
of  experimenters  favour  ito  use,  some  oven  suggesting  that  it  is  more  valuable  as 
a  neutralizer  of  acid  than  the  purer  calcium  carbonate  form. 

To  secure  quick  resulte  limestone  should  be  finely  ground.  The  more  finely 
it  is  ground,  however,  the  more  costly  the  operations  and  the  more  expensive  the 
product  A  very  satisfactory  product  is  formed  when  the  rock  is  so  pulverised 
that  the  larger  particles  in  the  unsifted  article  are  about  the  size  of  clover  seed. 
There  are  large  quantities  of  dust  from  the  stone  crushers  preparing  stone  for 
roadmaking  that  is  very  suitable  for  this  work.  It  is  not  all  fine  enough  to  act 
quickly,  but  nearly  30  per  cent,  of  it  will  pass  through  a  sieve  with  10,000 
openings  to  the  square  inch.  This  material  can  be  procured  at  60  cents  per  ton 
in  carload  lote.  The  freight  charges  will,  in  many  cases,  be  greater  than  the  cost 
of  the  materials;  consequently,  as  it  can  be  procured  in  a  number  of  places  in  the 
Province,  care  should  be  exercised  in  purchasing  at  the  nearest  point  and  thus 
reduce  the  cost  of  transportetion.  In  applying  ground  limestone  rock  it  is  well  to 
remember  that  it  takes  practically  two  tons  of  this  material  to  supply  as  much 
calcium  as  one  ton  of  quick  lime.  The  ground  rock  is  not  as  active  as  the  quick 
Dme,  and  therefore  may  be  applied  in  very  heavy  quantities  without  doing  any 

Otpsijk. 

Gypsum,  land  plaster,  or  sulphate  of  calcium,  exerte  a  similar  effect  to  that 
of  hme  m  improving  the  mechanical  condition  of  clay  soils.  It  serves  as  a  source 
of  calcium,  as  a  plant  food,  and  it  serves  to  stimulate  the  beneficial  soil  organisms 
on  the  roots  of  leRuminous  plante  like  the  clovers,  alfalfas,  peas,  beans,  etc.  In 
these  ways  it  acte  in  the  same  manner  as  lime,  but  gvpsum  will  not,  like  lime 
correct  or  neutralize  the  acid  of  a  soil.  ''  ''oes  it  hasten  the  decay  of  organic 
matter  as  does  the  quick  lime.    As  ai.  Jie  growth  of  the  legumes  it  mav 

be  applied  at  the  rate  of  300  to  600  p  i  to  the  acre.  If  used  to  "lighten" 
or  improve,  the  physical  condition  of  clay  soils  heavier  applications  will  be 
required. 


Salt.  , 

Agrfamltttral  nit  wm  fonntrly  oted  in  tbb  ProTinoe  in  ooniidanbto  qnantitlM, 
but  of  latt  jmn  vtry  littk  hu  bees  applied.  It  rap^iM  no  CMntial  plant  food 
oonsUtiMnt  and  it*  valiM  appean  to  be  due  to  indiraet  action,  and  tbna  it  acta 
mora  aa  a  itiBralant 


HIGH-GRADE  FERTILIZERS. 

Fertiliaan  may  also  b«  divided  into  high-grade  and  low-grade  material!. 
Nitrata  of  aoda,  ar'phata  of  ammonia,  and  dried  blood  are,  for  example,  standard 
or  hi^-grada  nitrogenoas  material!.  They  are  ao  cla!!ified  beeauie  they  are 
fairly  constant  in  omipoaition  and  fnmieh  nitrogen  in  lome  constant  and  definite 
form,  whidi  will  act  the  same  under  like  condition!.  Further,  they  are  rich  in 
nitn^  and  the  element  is  immediately  or  quickly  aTailable  to  the  plant  Ground 
rod;  phoa»  jatsa  differ  in  this  respect  from  the  above-mentioned  nitrogenous  sub- 
stances, beoaaae,  in  the  raw  state,  the  phosphoric  acid  for  which  they  are  valued, 
though  present  in  large  quantitiea  and  quite  coMtant  and  definite  in  its  form 
of  combination,  is  not  available  to  plants.  After  it  has  been  treated  with  sulphuric 
add  and  converted  into  superphosphate  it  is  high-grade,  owing  to  the  fact  t>4jt 
the  phosphoric  add  has  been  rendered  available. 

The  various  German  potash  salts,  nch  as  muriate  of  potash,  sulphate  of 
potuh,  etc.,  are  dso  high-grade,  since  the  composition  of  each  grade  and  kind 
is  practically  uniform  in  its  contents  of  potash,  which  will  always  act  the  same 
under  all  conditions,  and  since  they  are  richer  in  potash  than  any  other  potassic 
compounds  suitable  for  making  fertilisers. 


LOW-GRADE  FERTILIZERS. 

The  products  which  are  included  in  the  second  class  differ  from  the  first,  in 
that  they  may  not  only  vary  in  their  composition,  but  the  constituents  contained 
in  than  do  not  show  a  uniform  rate  of  availability.  Different  samples  of  bone 
derived  from  the  same  source,  treated  in  the  same  way,  and  ground  to  the  same 
degree  of  fineness,  would  be  high-grade,  but  because  these  conditions  differ,  bone 
from  various  sources  cannot  be  depended  opon  to  act  the  same  under  similar 
climatic  and  soil  conditions.  The  same  is  true  of  tankage;  but  it  varies  also  in 
the  proportion  of  its  two  main  constituents,  nitrogen  and  phosphoric  acid,  and 
in  the  rate  at  which  they  become  available  to  plants.  In  this  class  we  must  also 
plaoe  fish  scnp,  wood  ashes,  and  the  miscellaneous  substances  that  may  be  uaed 
in  building  up  mixed  or  complete  fertilizers. 


GUARANTEES. 

It  is  therefore,  evident  that  mixed  fertUizers  manufactured  from  these  two 
dasses  of  raw  material  differ  in  value;  for  the  nitrogen  from  nitrate  of  soda  or 
dried  blood  will  act  quicker  and  is  worth  more  than  that  from  ground  leather  or 
horn.    In  the  making  of  the  ordinary  complete  fertilizers  of  commerce,  in  which 


fl 


■ilNfiBov  potMiio,  tad  pboiphatic  nattrUU  tn  tU  mixad  togttbtr,  it  ia  in* 
yOMfliU  Ipr  Um  pnrehaMr  to  Judft  of  Um  natan  of  tha  B»ttriab  iMd  bj  tbo 
upMrnsM,  wii^t,  or  ibmU  of  the  miitnit ,  tod,  forthtmon,  bo  «u  torn  no 
Mm  of  tht  imbtbto  amoimt  of  plant  food  conititvanta  piwant 

To  aid  in  tha  intalligant  jmrabaaa  of  ftrtilisars  ttia  DooUnion  Oovanunant 
hava  anaetad  a  law  wharaby  it  ia  nuida  illegal  for  any  mannfactorar  or  bmuiq- 
faotarar'i  afent  to  offer  for  eala  any  fntiliaer  without  giving  a  gaarantaa  of  tha 
amoont  of  plant  food  conetitiMnta  contained  therein.  According  to  our  preaent 
fMrtfliaar  Act  "  Brery  brand  of  fartiUaar  offered  for  lale  in  Canada  ahall  bear  a 
ragiatration  nnmber,  which  ahall  ba  permanently  aaaigned  to  the  partiealar  brand 
or  apaoiaa  of  f«rtiliier  for  which  it  ia  iaaned.  The  nnmber  ihall  be  granted  by 
tha  Miniater  op  the  application  of  the  man  factnrer  of  inch  brand  of  fertiliier, 
or  hie  agcvt,  and  nn  payment  of  a  fef  of  two  dollara." 

"I^  ragiatration  numb«r  muat  be  affixed  by  the  manofacturer,  or  agent, 
in  a  plain  nai  legible  manner,  to  eTery  package  of  f^rtiliaer  aold  or  offered  for 
aala,  and  ahall  conctitnte  an  identiAcation  of  Hui  brand.  In  addition  to  the  regia- 
tratioa  number  there  moat  be  legibly  printed,  on  erery  package  of  fertiliaer  aold, 
the  atatamant  aet  ont  in  Schedole  A  to  thia  Act  Thia  condition  ahall  be  held  to 
ba  foUUled  if  a  printed  tag,  bearing  the  regiitration  number  and  the  atatement 
raqnirad,  ia  aeeurriy  attached  to  the  paekage." 

"Any  pnrdtaaar  of  a  regiatered  fertilizer  may  obtain  from  the  Miniater  an 
analyaia  ot  the  fertiliaer  aa  deliTered  to  him  by  making  application  for  auch 
analyaia,  accompanied  by  a  aample  of  the  fertilizer  of  at  leaat  one  pound  weight, 
and  taken  in  accordance  with  the  direc-tions  given  in  Schedule  B  to  this  Act,  and 
on  payment  of  a  fee  of  one  dollar. 

"If  any  fertiliaer  ia  imported  for  the  peraonal  uae  of  the  importer,  and  not 
for  Bale,  thia  Act  shall  not  apply  thereto,  but  such  importer  may  aecure  an 
analysis  of  the  fertilizer,  aa  delivered  to  him,  on  ppplicatioc  to  the  Minister  and 
on  payment  of  a  fee  of  five  dollars.  The  sample  submitted  muat  be  taken  in 
accordance  with  the  requirements  of  section  10  of  th  -  Act." 


SCHEDULE  A. 

Statement  to  be  attached  to  package. 

1.  (Name  of  brand.) 

I.  (Ragiatration  nnmber.) 

i.  (Nai&e  and  addreu  of  manufacturer.) 

4.  I  Analjrds,  as  guaranteed  by  tha  manufacturer.) 

5.  Notice.  Aaj  purchaser  may  have  an  analyaia  made  by  the  Department  of  Trade 
ar  I  Commerce  on  payment  of  one  dollar.  Samples  must  be  taken  In  conformity  with 
the  regulations.  For  regulations  address  the  Deputy  Minister  of  Department  of  Trade 
and  Commerce,  Ottawa. 

SCHEDULE  B. 

Instructions  for  taking  samples  ot  fertilizers  to  be  submitted  for  analysis  in  accord- 
ance with  Section  10. 

"Samples  of  fertiliser  submitted  by  a  purchaser  for  anlysis  must  be  inclosed  in 
glass  Jars  or  bottles,  and  properly  sealed.  The  samplef>  must  be  taken  in  the  presence 
of  the  vendor  or  oi  bis  representative. 


Paocias  or  Sampuro. 

"  In  lots  of  five  tons,  or  less,  portions  shall  be  drawn  from  each  separate  paekage, 
and  from  at  least  ten  packages;  or  if  less  than  tea  padnges  are  preaent,  all  ahall  be 
aampled.      In  lots  of  over  five  tons,  at  least  ten  per  cent  ot  the  packagea  ahall  be 


I22?'**;  .  Z^J^rUoiu  M  takra  shsll  |m  thoroughlr  mixed  In  the  pr«Mii««  of  tha 
!fw^.?J1.  TJ^^V^^I*  •'  ^•^'"  •*•  pnrchMer;  and  at  tha  Mune  Uma  a  dnplleat^ 

In  compelling  the  manufacturer  to  guarantee  the  amount  of  plant  food  in 
a  fertiliier,  the  Government  have  done  what  they  can  td  aid  the  farmer  to  purchaae 
intelligently.  But  to  make  use  of  thia  data  the  purchaser  must  be  famUiar  with 
the  terms  used  and  know  the  commercial  value  of  the  different  plant  food 
constituents.  ^ 

Statbuent  op  Guabantke. 

The  statement  of  a  guarantee  should  be  as  simple  as  possible.  All  that  is 
required  is  the  per  cent,  of  nitrogen,  potash  and  available  phosphoric  acid. 
'Hie  amount  of  insoluble  phoephoric  acid  may  ahw  be  given,  but  as  little  value  is 
placed  on  tills  part  of  tiie  material  it  is  not  important.  Sometimes,  however,  the 
per  cent  of  nitrogen  is  given  and  its  equivalent  of  ammonia.  This  is  simply  two 
ways  of  »teting  the  same  fact  Again  phosphoric  acid  may  be  quoted  in  terms  of 
water  soluble,"  "aitric  acid  soluble."  "available,"  "insoluble,"  and  "total."  Out 
of  aU  of  tiiese  statemente  tiie  only  one  that  is  required  is  the  "  available,"  or,  if  we 
want  to  know  tiie  amount  of  other  forms  of  phosphoric  acid,  the  "  insoluble  "  may 
be  included  The  potash  is  ahw  very  often  stated  in  two  ways,  as  «  potash  »  and 
as  equal  to  sulphate  of  potash."  This  again  is  a  statement  of  the  amount  in 
»7*!eT!.^^'  .  ,  ","  instances  tiie  fuUer  statement  may  be  of  interest  to  a  purchaser. 
Unfortunately,  tiie  Act  does  not  limit  tiie  number  of  times  and  ways  the  manu- 
facturer may  state  the  same  tiling  in  the  guarantee,  and  consequently  he  is  within 
his  rights  m  multiplying  tiie  number.  The  purchaser,  however,  wiU  do  well  to 
remember  that  no  matter  how  complex  tiie  guarantee  may  be  the  valuation  should 
h^^fof  ?°  ^"i.^J/'^J*?"!'  ^^^  "nitrogen,"  (8)  "available  phosphoric  acid." 
and  (3)  potash.  This  fact  is  recognized  in  the  concise  statement  used  in 
■peaking  of  a  fertilizer  as  being  a  3-6-10.  The  meaning  is  that  it  contains  3  per 
cent  of  nitrogen,  6  per  cent  of  phosphoric  acid,  and  10  per  cent,  of  potash. 


Tbaok  Names. 

The  need  of  a  guarantee  is  emphasized  by  tiie  great  number  of  different  brands 
of  fertihzers  on  tiie  market  The  trade  name  given  a  particular  brand  is  usuaDy 
an  indication  of  tiie  crop  to  which  it  should  be  applied,  as  "Potato  Manure." 
Grape  and  Small  Fruit  Special,"  "Orchard  Special,"  "Tobacco  Grower,"  ete. 
Doubtless  tiiese  preparations  are  well  adapted  to  the  requiremente  of  the  phinte, 
but  It  18  impossible  to  make  any  one  mixture  tiiat  will  give  tiie  best  results  witii 
all  kinds  and  conditions  of  soils.  These  trade  named  substances  are  useful  and  are 
an  attempt  to  furnish  a  fertilizer  tiiat  is  properly  balanced  for  tiie  particular  crop 
named.  This,  however,  does  not  mean  tiiat  any  fertilizer  named  for  a  particular 
crop  will  under  all  conditions  give  the  best  resulte. 

*  ^J°M  "*.'«'**'>»"  intelligentiy  it  is  absolutely  necessary  tiiat  a  study  be  made 
of  tiie  fertilizers  tiiemselves  and  tiie  crop  and  soil  requirements.  The  first  can  only 
be  got  by  studying  the  literature  on  the  subject  and  by  observation.  The  second 
can  be  best  got  by  reading  and  experimenting. 


CAL0X7LATI0N  OF  THE  VALUE  OP  FEBTILIZERS. 

The  true  money  value  ol  fertiliserg  cannot  be  estimated.  Thia  would  be 
measured  by  the  increased  crop  produced  and  it  is  manifestly  impossible  to  fix 
a  value  to  any  fertilizer  which  would  be  correct  under  the  varying  conditions  of 
climate,  joil,  crop,  season,  and  method  of  use.  It  is  important,  however,  for 
the  farmer  when  purchasing  a  fertilizer  to  have  some  system  of  calculation  whereby 
he  may  be  able  to  tell  whether  the  fertilizer  is  selling  at  a  price  according  to 
its  true  market  value,  or  not.  In  other  words,  he  should  know  if  he  is  getting 
his  money's  worth  according  to  the  trade  value.  In  the  case  of  simple  mineral 
fertilizers  it  is  evident  from  previous  reading  that  the  value  depends  upon  the 
amount  and  condition  of  the  nitrogen,  phosphoric  acid  and  potash  present.  Now, 
if  we  consider  a  simple  mineral  fertilizer  like  nitrate  of  soda,  which  we  buy 
only  for  the  nitrogen  it  contains,  it  is  readily  seen  that  according  to  the  market 
price  of  this  mineral  we  can  fix  a  "  unit  value  "  for  nitrogen.  Any  unit  may  be 
adopted,  but  the  unit  most  conveniently  adopted  in  the  trade  is  stated  as  being  one 
per  cent  on  the  basis  of  a  ton,  or  20  pounds.  Thus,  if  nitrate  of  soda  containing 
16  per  cent,  of  nitrogen  is  selling  at  $55.00  per  ton,  the  price  of  a  unit  of  nitrogen 
is  found  by  dividing  $55^00  by  15  per  cent.=$3,66  per  unit. 

Similarly,  Acid  Phosphate  selling  at  $16.00  per  ton  and  containing  16  per 
cent,  available  phosphoric  acid  gives  the  price  for  a  unit  of  available  phosphoric 
acid  atnf#-e=$1.00  per  unit. 

Again,  muriate  of  potash  selling  at  $41.80  per  ton  and  containing  48  per  cent, 
potash  gives  the  price  for  a  unit  of  potash  at  uj^=8rc.  per  unit 

According  to  these  calculations  we  have  the  following  unit  values : 

N'trogen    .' $3.«6  per  unit 

Available  phosphoric  acid  l.OO    '• 

Potash    'gij    ••      .. 

Knowing  a  value  for  each  of  these  units  we  can  now  readily  estimate  from 
the  guaranteed  analysis  which  accompanies  a  fertilizer  whether  it  is  being  offered 
for  sale  at  a  legitimate  price,  or  not 

Two  potato  manures  of  the  following  composition,  respectively,  are  placed  on 
the  market  at  the  prices  mentioned,  and  it  is  required  to  ascertain  which  is  better 
value. 

No.  L 

Price  932.00  per  ton. 

Analytii:    NitroKen    4  per  cent. 

Available  phoBphoric  acid  g    "      " 

Potash    10    "     " 

No.  II. 

Price  $30.00  per  ton. 

Analytic;    Nitrogen    2  per  cent 

Available  phosphoric  acid    6    "      " 

Potash    12    "      " 

From  the  above  unit  values  the  value  of  these  two  fertilizers  would  be  esti- 
mated as  follows : 


liiiiilliiiilliiiiiBHiiibi 
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»«'*«»  10   -     "     -10    "      "     jt"   «:to 

Actual  value  par  ton =|I1J4 

n  *"' .  ^'**  chargad  per  ton  =s  tt.M 

A*BlMla  paoaphorie  aetd..    «    "       "       «    j     «    '   «  Taa=.  *toft 

Actual  value  per  ton  =iSS.76 

Price  charged  per  ton  =  80.W 

.  l„J?"  *■"  "*^^7«J*^?*  **  ^^-^  P«'  *<"»'  »J»^e  ^0-  2.  *ltl>ough  offered  at 
•  lower  price,  18  stiU  $6.24  above  the  actual  valne. 

i.  JlSir^""?*  *^*  °^*^*  °'  ■'^'^^  *^*  ■  """"^  0'  •  lo^  P'ice 
Snt^^K^^S'  J^  ^**'''^"'  "  "***  necessarily  the  case;  indeed,  it  la  usuaUy 

te^ifSm^'Sn^'*  ""'^  •"'  "  ''"''''  «••'  '^'^P*'  '^'"^  ^-^"^  -"-'^-^ 

Unit  V/loes. 

♦..  *  *v  °"^i°^  .*  '*]"*"»''  o'  '^y  fertUizer  it  should  be  thoroughly  understood 
tt*t  the  unit  prices  for  Nitrogen,  Phosphoric  acid  and  Potash  are  l)a8ed  entirely 
ll^r.^"^  \°^  ^  "''  '*'*"^"  supplying  but  one  of  these  plant  food 
elements.  Th^  unit  values  may  vary  in  the  different  raw  fertilizers  according 
to  their  percentage,  composition  and  price,  as  follows :— 

Umr  Valves  or  NnaooEif. 


Fertlllaer  tPrlce  per  ton. 

Nitrate  of  6eda  $66  00 

Sulphate  of  Ammonia  70  00 

Caldnm   Cyanamld    48  00 

Dried   Blood   Meal    65  00 

«  T^  irV'^'i*  m  ''1?*°^''  °""'8'°  "«y  ^  °*'t"°ed  from  other  manures  such 
ftn™       *  ■°^'  ^^'''^  "^  ^^^  '^'^^y  '"  *«i'  nitrogen  content. 

Sn.Tf  V'  *.°™''°'*  "equivalent  to  four-fifths  of  one  per  cent  of  nitrogen. 
Thu.,  if  the  nitropn  is  stated  as  per  cent,  of  ammonia,  to  convert  to  per  c^nt 
mtrogen  multiply  by  4-5,  or  more  accurately  .823.  e^i  «,  per  cent. 

Unit  Valubs  op  Soluble  or  Available*  Phosphobic  Ar  a. 


Per  cent  Nitrogen 

or  Unlta 

Price 

Condition 

of  Nitrogen 

per  Unit 

or  kind 

In  one  ton. 

of  Nltromn. 

of  Nitrogen. 

15 

I>6« 

Nitrate 

19 

S  68 

Ammonia 

15 

8  20 

Organic 

U 

6  00 

Organic 

Per  cent.  Phos- 

ir»,.»m.-,  ♦»  .  .  phorlc  acid,  or    Price  per  unit  of 

A^M  4l^ni,.*           ^^  ^i^nV""-    """■'  *"  ""^ '«°-  PhoBphorlc  acld. 
Acid  Phosphate  |16  00  16  ji  oo 

Basic  Slag    18  00  «  i  50 


Conditions 

or  kind  of 

phosphoric  acid. 

Acid 

Basic  or  Alkali 


Unit  Value  of  I^tsoluble  or  Slowly  Available  Phosphoric  Acid. 

A  unit  value  for  insoluble  phosphate  in  the  organic  form  can  be  obtained 
Jrom  the  price  of  bone  meal  containing  2.5  per  cent.,  or  units  of  nitrogen,  and 
23  per  cent  or  units  of  insoluble  phosphoric  acid,  at  $30.00  per  ton.    2.6  units 

.oM*  ®/  "»"*«>le  phosphoric  acid  is  meant  that  which  is  soluble  In  water  or  very  weak 
acd.  In  the  oaae  of  a  phosphate  fertiliser  which  has  been  treated  with  verv  .tT^, 
acid  the  phosphate  which  remains  insoluble  is  considered  of  Uulror  no  vLue  * 


«8 

!2n°S?*^A!i*''!.?\*  ^•^°*  **'  ^'^^  ^'  anit=f9.20.  Subtracting  this  from 
$30  00  ($80^)0-#».20)  =120.80  for  23  units  of  Phosphoric  «ad;  =  90  cenuZ 
untt  of  nuohtble  oryanie  pkospkorie  acid.  i^ceiwper 

The  market  price  of  Ground  Rock  Phoephate  would  estaUidi  a  unit  Talue  for 
msoluMe  mineral  phoq>hate  which  hat  not  been  treated  with  strong  acid.  Though 
this  kind  of  phoqihaie  is  a  popular  fertilizer  in  some  places,  as  jet  it  is  rardy 
uMd  in  Ontano  and  the  price  is  seldom  quoted  at  present 

Unit  Valubs  op  Potash. 


Percrat 

ir.F*iii.«.  •              .*»..                  Pota«h,oruBlU  Prlecper 

wupnata  «f  Fotaah....  |S0  SO                    47  fi  07 

Muriate  ot  .Potaab 41  80                    48  g? 


Condition 
or  kind  of  potash. 
Salplutte 
MorlaU  or  Cliloride 


A  J  T«^*  /*"^^  °'  *^®  ^  **'  *^^  Gifferent  kinds  of  Nitrogen,  Phosphoric 
i*  Old  and  Potash  which  has  already  been  given,  it  will  be  realized  that  the  fertilizer 
^applying  the  cheaper  unit  value  is  not  necessarily  the  best  to  use.  Each  fertilizer 
has  Its  own  particular  use  which  should  be  considered  in  conjunction  with  its  cost. 


OBJECT  OF  EXPERIMENTING  WITH  FERTILIZEBS. 

The  proper  and  profitable  use  of  fertilizers  wiU  only  come  with  considerable 
experience.  There  is  no  better  way  for  the  fanner  to  familiarize  himself  with 
ttie  peculiantiw  of  his  soil,  the  characteristics  of  his  crops  and  the  various  con- 
stitn^ts  of  fertdizers  than  by  actual  experiments.  Considering  all  the  different 
conditions  e^ing  it  is  unwise  for  the  fanner  to  use  large  quantities  of  these 
expensive  materials  without  proving  that  they  will  giv,,  profitable  results.  These 
expenmente  may  be  of  a  very  simple  nature  and  the  time  and  Ubor  required 
n  oonductiAg  them  is  practically  negligible.  An  examination  of  soU  hi  the 
Jt™H  *J<f  P'«"^  yf^^^We  infonnation  on  which  to  base  experiments  and 
Z^^r,  *"^f'  applications  on  simikr  soiU  are  a  useful  guide.  In  practice, 
however  no  two  soils  of  the  same  class  are  found  exactiy  alike,  and  each  field  may 
L?iff  "^°  ^  ^r?«.  '^  ^™  peculiarities.  Hence,  it  is  most  im^^rSS 
hU  0^  f^"  """^  '^'*  "  *^*  ^'*  ""^  "*»«*  P™fi**''l«  treatmenV^n 

Purthennore,  when  the  experiments  include  the  use  of  the  simple  materials, 
raj  as  nitrate  of  soda,  munate  of  potash  and  Acid  Phosphate,  the  experimenter 

♦nj««  i^T^'i,  *  ",.*"  5?.^"^  *'^»*  '°  ™*"y  ca««»  purchasers  of  mixed  fer- 
tilizers dp  not  fully  realize  this  fact  and  buy  the  material  more  from  the  name  it 

tT  ^i.^"J  "^  definite  knowledge  of  the  amount  of  nitrogen,  phosphoric  acid 

Z^y,^f,^"^^rL^  .^'^'  ^  '^""^  *»'  ^  ^««»t  comitituenteVpon  the 
SrS  t  IfT^;  ^^  ^  ^**"  "  "'^™"*'  ^»»  "  helps  him  to  fom  somJ 
Idea  of  the  needs  of  a  growing  crop  from  ite  appeanmce. 

t  The  above  price*  were  quoted  in  the  sprins  of  1114  for  ton  ia»>  f>«m  •i<<»^t> 

HJS*^"^  ^'T  ^^  "»»y  '"y  consldeSwf  ^  yew  aSTli  dl^t  S2^ 
aad  the  farmer  should  calculate  the  unit  values  aecwSinSr'  «ff««t  places. 


In  this  wiy  the  experiments  not  only  help  to  make  clear  the  peculiarities  of 
tlie  soil  and  crqM,  but  they  also  aid  the  experimenter  to  become  more  familiar  with 
Ihe  fertilixen  themselres.  That,  properly  conducted  experiments  should  lead  to 
the  more  intelligent  and  economical  use  of  these  expensive  materials. 

HOW  TO  EXPEBIMENT  WITH  FEBTILIZEBS. 

The  important  question  of  using  any  fertilizer  is  "Will  it  payP  This  can 
always  be  answered  by  a  simple  "Two  Plot  Experiment."  The  details  of  con- 
ducting such  an  experiment  are  as  follows:  Select  a  uniform  area  of  soil  and 
carefully  measure  out  two  plots  as  illustrated. 


Two  PlotEi^ci^t9^tim.t 


■  >—7«Mt>(*r«r/ ^/m^««  >!/•«««{  •«»^/«fo  /4er*r'f««a>« 
m^tUfJmf*  tJ^  Hm  ft-m*^  fAmf  m^^  /•^if  WWh^h 

The  exact  position  of  the  plots  in  the  field  should  be  noted  by  measured 
distances  from  the  comers  of  the  plot  to  permanent  stakes  by  the  fence,  as  shown. 
Stakes  left  at  the  comers  of  the  plot  invariably  become  misplaced  through  inter- 
tillage  during  the  growing  seasons  and  being  unnoticed  may  cause  damage  to 
harvesting  implements.  The  plots  should  be  a  sufBcient  distance  from  the  fences 
of  the  field  so  as  to  be  free  of  the  headlands  and  well  away  from  any  trees,  ^eep 
the  boundPTies  of  the  plots  at  right  angles.  There  should  be  a  dividing  strip 
between  each  plot,  so  that  the  treatment  of  one  plot  will  not  be  contaminated 
with  that  of  another  and  the  results  will  be  entirely  separate.  The  size  of  the 
plote  may  vary  according  to  the  convenience  of  the  experimenter,  but  one-twentieth 
or  one-tcaith  of  an  acre  is  usually  most  satisfs^^tory  for  farm  crops.  If  no  platform 
scales  large  enough  to  take  a  waggon  or  cart  is  available,  the  difficulties  of  dealing 
with  the  harvest  of  large  areas  are'  too  great.  With  small  areas,  greater  accuracy 
is  required  owing  to  the  multiplication  of  any  errors  in  calculating  quantities  per 
acre.    Fertilizer  plote  with  vegetebles  and  market  garden  produce  may     »  very 


sowll.  The  shape  of  the  plots  should  be  long  and  narrow  rather  than  square 
so  as  to  ensure  a  better  average  of  soil.  Where  the  crop  is  in  drills  particular 
attention  diould  be  taxen  to  see  tlM^t  the  same  number  of  rows  are  in  each  plot. 

Begarding  the  "Two  Plot  Experiment"  under  discussion,  both  plots  are 
prepared  in  exactly  the  same  manner,  receiving  an  application  of  farmyard  manure 
like  thfl  rest  of  the  field.  Plot  No.  1  receives  no  feiiilizer  and  is  a  check  result 
of  untreated  land  identical  to  Plot  No.  2,  which  receives  the  dresf^ing  of  a  fertilizer. 

This  experiment  should  simply  prove  whether  the  fertili/er  boing  tested  was 
profitable  to  use  or  not  for  that  particular  soil  and  crop.  Il  judging  the  result 
it  should  not  be  forgotten  that  an  increased  yield  does  not  necessarily  mean  an 
increased  profit.    The  cost  of  the  fertilizer  and  iU  applicntion  should  be  deducted, 
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though  apart  from  thia  very  little  more  expexue  ii  entailed  in  dealing  with  ■ 
maximtim  aa  compared  with  a  minimom  crop. 

The  "Two  Plot  Experiment"  if  best  raited  to  the  teating  of  any  complete 
fertiliser  mixtnre  containing  nitrogen,  phoaphoric  acid  and  potash.  If,  however, 
more  detailed  information  ia  required  regarding  the  deficiency  of  a  toil  in  one 
or  mora  plant  food  constituenta  we  would  recommend  the  "  Five  Plot  E^riment " 
here  illuatrated  and  laid  with  the  tame  detail  u  previously  mentioned. 

Plot  1,  is  a  check  receiving  no  fertilizer. 


Plot  8,  receives  a  complete  mixture  of  nitrogen,  pho&phorie  acid  and  potash 
at  the  rate  of: 

-  ,  ..         .  .    ^  P«rAcr«  1/MAcre. 

Sulphate  of  Amihoiiia  160  11m.  7v4  Hm. 

AcM  Fboaphate  400  "  20       " 

Mnrlate  of  Potash 160  "  7H    " 

Plot  3,  receives  a  mixture  of  phosphoric  acid  and  potash  only,  at  the  rate  of : 

A^M  «v      V  .  Per  Acre       l/30Aera. 

Add  Phoaphata  * 400  lbs.         M     lbs. 

Muriate  of  Potash    160    "  7^4    •• 

Plot  4,  receives  a  mixture  of  nitrogen  and  potash  only,  at  the  rate  of: 

„  ,  ^  ,      ,      '  Per  Acre       l/20Acre. 

Sulphate  of  Ammonia  160  lbs.  7)i  lbs. 

Muriate  of  Potash  160    "  7%    " 

Plot  6,  receives  a  mixture  of  nitrogen  and  phosphoric  acid  only,  at  the  rate  of: 

o  1  V  .      .  »  .  Per  Acre       1/20  Acre. 

Sulphate  of  Ammonia  , 160  lbs.  7M  lbs. 

Acid   Phosphate   400    " .  20       " 

Sulphate  of  Ammonia  is  recomiuended  as  a  source  of  nitrogen  in  this  experi- 
ment because  it  is  more  suitable  for  mixing  with  Superphosphate  and  Muriate 
of  potash,  and  all  the  fertilizers  can  be  applied  in  one  operation. 

The  result  of  a  "J^ve  Plot  Experiment"  show  whether  a  complete  mixture 
of  nitrogen,  phosphoric  acid  and  potash,  or  a  mixture  of  any  two  of  these  ingredi- 
ents is  most  profitable  in  the  proportion  used.  The  leaving  out  of  nitrogen, 
phosphoric  acid  and  potash  in  Plots  3,  4  and  6,  respectively,  will  also  show  which 
of  these  constituenta  is  most  needed  for  that  particular  soil  and  crop.  The  pro- 
portions in  future  applications  can  thus  be  adjusted  so  that  the  plant  food  most 
needed  for  the  same  soU  and  crop  will  suitably  predominate  in  the  mixtnre. 

In  every  case,  however,  the  main  principle  of  the  successful  use  of  fertilizers 
should  not  be  forgotten,  namely,  FertUviers  cannot  take  the  place  of  Farmyard 
Manure  hut  are  merely  to  supplement  its  deficiencies  in  supplying  the  righii 
proportion  of  avaUdble  plant  food.  Never  discard  Farmyard  Manure  for  the  use 
of  fertilizers  entirely,  but,  whenever  possible  use  the  tvo  together.  If  Farmyard 
Manure  cannot  be  obtained  every  effort  must  be  miade  to  supply  organic  maitet^ 
by  means  of  catch  crops  plowed  in  as  green  manure. 


29 
MIXING  OF  FERTILIZEHS. 

Frcm  wh»t  hu  been  laiO.  it  will  be  realized  that  aa  the  farmer'a  knowledge  of 
fertiliaen  increaies,  especially  through  experinunting,  the  more  he  wUl  desire 
to  apply  fertilisers  according  to  the  requiremenh  which  he  finds  neceasary  in 
hia  own  practice.  He  will  naturally  prefer  to  use  the  simple  fertilizers  and  to 
make  up  his  own  mixture  in  the  proportions  which  his  experiments  demonstrate  to 
be  most  profiUble.  In  some  instances  he  may  tnd  that  an  application  of  only 
one  or  two  plant  food  constituents  produces  the  greater  profit  Very  often  the 
expensiTe  nitrogenous  fertilizers  can  be  economically  dispensed  with.  This  is 
especially  true  where  leguminous  crops  have  been  Urgely  used  in  the  rotation 
thereby  mcreasing  the  nitrogen  content  of  the  boil,  as  previously  described  Thus 
providing  the  farmer  suflBcienUy  understands  the  use  and  properties  of  the  simple 
fertUizers,  it  is  a  decided  advantage  to  make  up  his  own  mixtures  according  to 
the  requirements  of  his  soU  and  crops.  Home  made  mixtures  can  be  made  up 
at  a  minimum  cost.  The  nature  and  avaUabUity  of  fertilizers  can  be  considered 
in  makmg  up  a  mixture.  A  farmer  knowing  exactly  what  he  is  applying  is  enabled 
to  read  his  results  more  intelligently  and  to  improve  future  applications. 

There  la  no  reason  whatever  why  the  farmer  should  not  use  Tankage.  Dried 
Blood  and  other  ofifal  from  the  pork-packing  and  slaughter  houses  asT  basis  in 
nis  mixtures  and  as  a  source  of  organic  nitrogen  and  phosphate. 

How  TO  Mix  Fertilizeks. 

It  is  highly  important  that  fertilizers  be  thoroughly  mixed.  Unless  a  fanner 
IS  prepared  to  carry  out  the  work  efficiently  home  mixing  will  prove  a  failure 
In  imxing  manures  the  foUowing  directions  should  be  followed:  Select  a  dean' 
dry  floor,  preferably  pf  concrete,  and  spread  out  the  fertilizers  in  the  required 
proportions  m  a  heap.  By  means  of  a  broad  shovel  turn  the  heap  completely 
several  tunes  until  thoroughly  mixed  and  crush  finely  any  lumps.  The  mixture 
»^?  ^  fi^y  passed  through  a  fine  riddle  or  screen  (of  one-eighth  inch  mesh) 
•uch  as  IS  used  for  sifting  sand  or  gravel  in  making  cement.    Should  a  mixture 

2T,.T?h  T  *>""^*^*y  *°  T*'  *  ^"«"  "'*'  *^«  ^""^  ^o'Jd  be  increased  to 
at  least  half  a  ton  per  acre  by  adding  a  quantity  of  sand  or  fine  dry  earth.  Vhis 
ensures  more  even  distribution  on  applying. 

Fkbtilizehs  Which  Should  Not  bb  Mixed. 

Some  manures  cannot  be  mixed  on  account  of  chemical  action  being  thereby 
set  up  which  results  in  a  loss  or  depreciation  of  the  fertilizing  ingredients  To 
avoid  this  trouble  do  not  mix  the  following: 

1.  Lime,  wood  ashes  or  basic  slag  with  any  manure  containing  ammonia,  such 
as  Sulphate  of  Ammonia,  Farmyard  Manure,  or  any  organic  manure 

«.l,K?'  ^\T*^  Ashes  or  Calcium  .Cyanamid  with  any  fertilizer  containing 
soluble  phosphate,  such  as  Acid  Phosphate  or  Dissolved  Bones. 

8.  Nitrate  of  Soda  wi*h  Acid  Phosphate  or  Dissolved  Bones,  except  for  im- 
mediate application,  and  under  no  circumstances  if  the  Acid  Phosphate  or  Bones 
be  not  in  a  fine  dry  condition. 

4.  When  fertilizers  of  a  crystalline  nature  like  the  potash  salts  are  mixed 
with  Add  Phosphate  or  Basic  Slag,  a  hard,  cement-like  maas  is  likely  to  result 
if  the  mixture  is  not  spread  within  a  few  hours.  This  can  be  avoided  by  adding 
a  quMJtity  of  sawdust,  dry  peaty  material,  or  earth. 


APPUCATION  OF  FEBTILIZEBS. 

The  nwceMfnl  oae  of  fertiliam  depends  ]argdjron  the  method  of  applkfttion. 
Unifonnity  and  eTenneN  of  dietribution  on  the  land  i*  til  importaDt  It  ii 
oonmion  where  Nitrate  of  Soda  baa  been  naed  as  a  top  dieseing  to  see  lines  or 
patejes  of  darker  green  and  stronger  growth,  especially  in  the  case  of  a  hay  or 
cereal  crop.  This  is  due  to  the  oneren  distribution  of  the  rapi^y  of  nitrogen  and 
rq>raeents  where  the  Nitrate  of  Soda  fell  thicker  daring  the  process  d  sowing. 
To  (Aiain  eren  distribution  by  hand  it  is  necessary  to  increase  the  balk  of  fertiliser 
to  at  least  10  cwt  per  acre  by  adding  sand,  fine  earth  or  ashes  and  to  diride  the 
miztnre^  into  two  parts.  Application  is  then  accomplished  in  like  manna  to 
the  sowing  of  seed  broadcast,  one  part  of  the  mixture  being  sown  lengthwise  and 
the  other  part  crosswise. 

The  use  of  a  machine  for  sowing  fertilisers  will  always  aooonl^ish  better 
and  quicker  work.  There  should,  howerer,  be  sufficient  work  of  the  kind  on  the 
farm  to  justify  the  expense  of  such  a  purchase.  Many  fypes  of  machines  are 
made  and  nearly  all  work  well,  provided  the  fertilisers  are  fine,  and  dry.  Those 
machines,  however,  which  poeseu  moving  parts  working  in  the  fertilizers  are 
very  apt  to  clog  when  sowing  a  mixture  of  a  wet  or  sticky  nature. 

Sowing  fertilizers  broadcast's  as  a  rule  preferable  to  sowing  in  the  drill. 
Broadcasting  is  quicker  and  brings  about  more  even  distribution.  Thus,  the  crop 
grows  more  uniform  and  with  a  more  extensive  healthy  root,  than  when  the  manure 
IS  concentrated  immediately  under  the  plantp. 

Whin  to  Apply  Fsbtiuzers. 


Broadly  speaking,  the  time  of  application  will  depend  npon  the  nature  of  the 
fertilizer,  together  with  the  use  for  which  it  is  required  and  the  nature  of  the 
crop. 

Farmyard  manure  and  insoluble  organic  fertilizers  in  general  can  be  applied 
with  advantage  in  the  late  fall.  Before  these  can  become  available  to  the  plant 
they  must  undergo  a  process  of  decomposition  or  decay.  By  applying  in  the  fall 
there  is  not  only  a  saving  of  time  in  the  spring,  but  decomposition  sets  in  without 
delay  and  the  possible  benefits  to  be  derived  that  season  are  thereby  increased.  To 
obtain  the  full  action  of  Lime  and  Basic  Slag  during  the  next  season  their  appli- 
cation is  also  made  in  the  fall. 

Usually /all  soluble  fertilizen  are  applied  in  the  spring.  Except  in  the  case 
of  Nitrate  of  Soda,  the  best  time  is  about  two  weeks  before  seeding  or  planting. 
This  will  permit  of  the  fertilizers  being  thoroughly  mixed  with  the  soil  during  the 
working  up  of  the  seed  bed  and  any  injurious  effects  which  accompany  immediate 
application  are  avoided. 

In  order  to  reduce  loss  by  leaching  to  a  minimum,  Nitrate  of  Soda  is  beet 
applied  as  a  top  dressing  after  the  young  plants  have  appeared  above  ground  and 
when  the  growth  needs  stimulating. 

Always  select  a  calm  day  for  sowing  fertilizers.  Early  morning  and  sundown 
when  the  wind  is  low  are  the  most  suitable  times. 
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